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(54) ENCODING METHOD, ENCODING DEVICE, DECODING METHOD, AND DECODING 
DEVICE FOR PICTURE SIGNAL 

(57)Abstract: 

PURPOSE: To quantize or inversely quantize picture 
data with the quantization characteristic of proper 
precision in a wide range without increasing the scale of 
a constitution circuit by performing quantization based 
on the nonlinear quantization characteristic expressed 
with the multiplication value between the value of a 
power of two and its coefficient. 

CONSTITUTION: A quantization characteristic QUANT 
is obtained in accordance with a specific formula where 
(k) is first quantization information indicating the 
exponent of the power of two and i/2+j is second 
quantization information indicating the coefficient by 
which the value of the power of two should be multiplied, 
(j) and (k) are positive integers, and (i) is 0 or one. When 
quantization information consists of 5 bits and bits are 
denoted as Q1 to Q5 in order from the most significant 
bit, (k), GX and (i) are expressed by (Q1Q2), (Q3Q4), and 
(Q5) respectively. In the quantization characteristic 
reproducing circuit shown in the figure, the value of 

quantization information (Q3Q4Q5) is inputted to a shifter 110, and the value of quantization 
information (Q1Q2) is used to shift it, and the 7-bit quantization characteristic QUANT is finally 
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reproduced from the output obtained by conversion of quantization information (Q1Q2) in a 
table part 111. 
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Partial English translation of JP-A-6-334 983 
[0079] 

[Problems to be Solved by the Invention] 

In performing quantization and inversed quantization in 
performing conventional encoding of image signals, values 
representing fineness of quantization, that is, quantization 
widths (quantization step sizes) are employed. Even numbered 
values ranging from 2 to 62 are employed as the quantization 
widths. Quantization properties (QUANT) are known as values 
representing such quantization widths. Integer values ranging 
from 1 to 31 are employed as the quantization properties, wherein 
the quantization widths are values obtained by doubling these 
quantization properties . 

[0118] 
[Examples] 

Preferred examples of the present invention will now be 
explained hereinafter while referring to Tables and drawings. 
[0119] 

In a first example of the present invention, values for 
expressing indices of powers of two from among the pieces of 
quantization information are referred to as first pieces of 
quantization information while values corresponding to 
coefficients that are to be multiplied to the powers of two are 



referred to as second pieces of quantization information, 
whereupon quantization or inversed quantization is performed 
on the basis of quantization properties (QUANT) of non-linear 
progressions represented by values obtained by multiplying the 
powers of two and the above coefficients. Accordingly, where 
the first piece of quantization information is given as k and 
the second piece of quantization information as (i/2+j), the 
quantization property QUANT can be obtained from the following 
equation (1) . This quantization property is utilized for 
encoding in an image signal encoding device and for decoding 
in an image signal decoding device. 
[0120] 

QUANT = (i/2+j ) x2 k +a ... (1) 
(a = 2 (k+2) -4) 

wherein j and k are each a positive integer, i is a value 

represented as 0 or 1. 

[0121] 

Here, since bit streams that have been encoded through 
the above MPEG method include variable-length encoding codes, 
in the event of performing decoding in the mid-course, it will 
be required for special cords that can be uniquely decoded also 
in the event all possible variable-length encoding codes are 
generated. From among the bit streams, codes with at least 23 
consecutive 0s are special codes. Accordingly, in any 
combinations of other variable -length encoding codes , codes with 



at least 23 consecutive Os are eliminated, it is prohibited in 
quantization properties that all bits of the pieces of 
quantization information are simultaneously 0. 
[0122] 

Progressions represented by equation (1) are arithmetic 
progressions with powers of two comprising tolerances provided 
that the above piece of quantization information k is fixed, 
and where the number of pieces that are expressed by the pieces 
of quantization information j is given as p, the tolerances are 
switched in units of 2xp pieces. 
[0123] 

Quantization properties that can be expressed by equation 
(1) are illustrated in Table 8. 
[0124] 



[Table 8] 



Index 


Quantization 
information 


Quantization property 
(QUANT) 






k 


j 


i 


Decimal 
expression 


Binary 
expression 




0 


00 


00 


0 


Prohibited 


Prohibited 


T 


1 


00 


00 


1 


0.5 


00000.1 




2 


00 


01 


0 


1.0 


00001.0 




3 


00 


01 


1 


1.5 


00001.1 


o+x 


4 


00 


10 


0 


2.0 


00010.0 




5 


00 


10 


1 


2 . 5 


00010.1 




6 


00 


11 


0 


3.0 


00011.0 




7 


00 


11 


1 


3 . 5 


00011.1 


i 


8 


01 


00 


0 


4.0 


000100. 


t 


9 


01 


00 


1 


5.0 


000101. 




10 


01 


01 


0 


6.0 


000110. 




11 


01 


01 


1 


7 . 0 


000111. 


4+2X 


12 


01 


10 


0 


8.0 


001000. 


i 


13 


01 


10 


1 


9.0 


001001. 





3 



14 


01 


11 


0 


10.0 


001010. 




15 


01 


11 


1 


11.0 


001011. 


16 


10 


00 


0 


12 . 0 


001100. 


1 

12 + 4X 

i 


17 


10 


00 


1 


14.0 


001110. 


18 


10 


01 


0 


16.0 


010000. 


19 


10 


01 


1 


18.0 


010010. 


20 


10 


10 


0 


20.0 


010100. 


21 


10 


10 


1 


22.0 


010110. 


22 


10 


11 


0 


24 . 0 


011000. 


23 


10 


11 


1 


26.0 


011010. 


24 


11 


00 


0 


28.0 


011100. 


1 

28 + 8X 

i 


25 


11 


00 


1 


32.0 


100000. 


26 


11 


01 


0 


36.0 


100100. 


27 


11 


01 


1 


40.0 


101000. 


28 


11 


10 


0 


44 . 0 


101100. 


29 


11 


10 


1 


48 . 0 


110000. 


30 


11 


11 


0 


52.0 


110100. 


31 


11 


11 


1 


56.0 


111000. 



[0125] 



In Table 8, total 5 bits are shown as pieces of quantization 
information in which k represents 2 bits, j 2 bits and i 1 bit, 
and decimal values and binary values of quantization properties 
corresponding to the pieces of quantization information are 
indicated. The 5 bits of the pieces of quantization information 
are defined as (Ql Q2 Q3 Q4 Q5) from the topmost bit, wherein 
the first 2 bits of the pieces of quantization information k 
(Ql Q2) are defined as the first pieces of quantization 
information which are values representing the powers of two from 
among equation (1) while the remaining 2 bits of the pieces of 
quantization information j (Q3 Q4 ) and the 1 bit of the piece 
of quantization information i (Q5) are defined as the second 
pieces of quantization information which are values 
corresponding to coefficients that are multiplied to the powers 



4 



of two in equation (1). 
[0126] 

Groups of quantization properties in units of 8 represented 
as X form arithmetic progressions, and tolerances are changed 
when the above groups in units of 8 are switched . When non-linear 
progressions as listed in Table 8 are employed, the conversion 
of the pieces of quantization information can be uniquely defined 
through equation (1), and by expressing the quantization widths 
as values that can be represented by equation (1), it will be 
possible to eliminate a means such as a memory for storing such 
conversion tables . 
[0127] 

Since the 5 bits given as the above pieces of quantization 
information k, j and i are a required number of bits for sending 
values from 1 to 31 of the quantization properties, it is possible 
to maintain compatibility between image signal encoding devices 
and signal decoding devices that are based on a conventional 
method of obtaining quantization properties and the method of 
obtaining quantization properties according to the present 
invention. 
[0128] 

As discussed above, groups of quantization properties are 
given as X in the above Table 8. Where initial values of the 
respective groups are given as a, quantization properties can 
be expressed as a + X x 2 n where n is a natural number by using 



a and X. In this manner, the groups in units of 8 can be given 
as 0 + X, 4 + 2X, 12 + 4X and 28 + 8X starting from the top. 
[0129] 

Next, a schematic structure of a quantization property 
reproducing circuit within an image signal decoding device for 
reproducing quantization properties through conversion into 
non-linear progressions as indicated in Table 8 is shown in Fig. 
1. 

[0130] 

The progression of X can be given as X x 2 n where n is 
a natural number upon inputting values of the pieces of 
quantization information (Q3 Q4 Q5) to a shifter 110 and 
performing shifting upon using values of the pieces of 
quantization information (Ql Q2) . More particularly, when the 
pieces of quantization information (Ql Q2) are (0 0) , the pieces 
of quantization information (Q3 Q4 Q5) are shifted by 0 bit, 
when they are (0 1) by 1 bit, when they are (1 0) by 2 bits, 
and when they are (1 1), by 3 bits. 
[0131] 

Here, Table 9 illustrates a relationship between values 
of pieces of quantization information (Ql Q2) that are input 
to a table portion 111, values SI that are output upon conversion 
in table portion 111, and values S2 that are sequentially read 
out within the table portion 111 as discussed above. 
[0132] 



[Table 9] 



Ql Q2 


SI 


S2 


0 0 


000 


0 


0 1 


001 


4 


1 0 


Oil 


12 


1 1 


111 


28 



[0133] 



Fig, 2 illustrates a schematic structure of the shifter 
110 in Fig. 1. The pieces of quantization information (Q3 Q4 
Q5) that are input to respective AND gates 121 to 132 are switched 
in correspondence to shift amounts generated on the basis of 
the pieces of quantization information (Ql Q2) in a shift amount 
generating portion 120, and the pieces of quantization 
information are output to bit 0 output terminal b [0] to bit 
5 output terminal b [5] upon passing OR gates 133, 136 and E x -OR 
gates 134, 135. 
[0134] 

Values 0, 4, 12, 28, which are sequentially read out in 
accordance with the pieces of quantization information (Ql Q2) 
are prepared in the table portion 111 whereupon the top three 
bits of the read out values and the top three bits of the above 
X x 2 n where n is a natural number are added in an adder 112. 
Further, on the basis of 4 bits of the added value and the bottom 

three bits of the above value X x 2 n , it is possible to reproduce 

quantization properties QUANT of 7 bits. 

[0135] 

A structural circuit for obtaining the above-described 
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non-linear quantization properties is extremely smaller than 
a conventional structural circuit for obtaining non-linear 
quantization properties illustrated in Table 7. This is due 
to the fact that conventional non-linear quantization properties 
do not exhibit regularities so that a large number of gates are 
required for making reference to all tables. 
[0136] 

By further multiplying conversion coefficients as 
quantized image data (quantized data) to the thus obtained 
quantization properties, inversed quantization is performed. 
In this case, as it is evident from Table 8, 4 bits from among 
7 bits are valid bits so that when performing multiplication 
between the quantized properties and the conversion coefficients 
as the image signal quantized data (quantized data) , it is 
possible to perf ormmultiplicationby using a three-staged adder . 
[0137] 

Next, a schematic structure of an inversed quantization 

circuit within an image signal encoding device and decoding 

device is illustrated in Fig. 3. The pieces of quantization 

information (Ql Q2) that are input to a table portion 141 are 

converted into values S3 as indicated in Table 10 and sent to 

the adder 140. 

[0138] 

[Table 10] 
~Q1 Q2 I S3 



8 



0 0 


000 


0 1 


100 


1 0 


110 


1 1 


111 



[0139] 



In the adder 140, the above values S3 and the above pieces 
of quantization information (Q3 Q4 Q5) are added, and the added 
values are sent to a signal switcher 144. The signal switcher 
144 is input with pieces of quantization information (Ql Q2 Q3 
Q4 Q5) for performing linear quantization and with 0, which is 
a topmost bit of the pieces of quantization information when 
performing non-linear quantization. The signal switcher 144 
is.further input with linear /non-linear quantization switching 
signals for selecting whether to perform linear quantization 
or non-linear quantization. 
[0140] 

Herein, the term "linear quantization" means that a 
correspondence between a value expressed as a binary value of 
the pieces of quantization information and a quantization width 

(step size) is linear while "non-linear quantization" means that 
a correspondence between a value expressed as a binary value 
of the pieces of quantization information and a quantization 
width is non-linear. 

[0141] 

When linear quantization is selected by the 
linear/non-linear quantization switching signal in the signal 
switcher 144, pieces of quantization information (Ql Q2 Q3 Q4 



Q5) for performing linear quantization are selected and sent 
to a multiplier 142. However, when non-linear quantization is 
selected by the linear /non- linear quantization switching signal, 
4 bits of pieces of quantization information from the adder 140 
and 0, which will be the topmost bit from among the pieces of 
quantization information, are selected and sent to themultiplier 
142. In the multiplier 142, conversion coefficient of n-bits 
are multiplied to the input piece of quantization information, 
and the multiplied values are output to a shifter 143. 
[0142] 

The shifter 143 is input with pieces of quantization 
information (Q1Q2) and the above linear /non-linear quantization 
switching signals. Accordingly, when linear quantization is 
selected by the linear /non- linear quantization switching signal 
in the shifter 143, outputs from the multiplier 142 are output 
as data for reproduction as they are. However, when non-linear 
quantization is selected by the linear /non-linear quantization 
switching signal, outputs from the multiplier 142 are shifted 
by shift amounts as indicated in Table 11 that are obtained on 
the basis of the input pieces of quantization information (Ql 
Q2) and are output as data for reproduction. 
[0143] 



[Table 11] 



Linear /non- linear 
quantization switching signal 


Ql Q2 


Shift amount 


Linear quantization 


X X 


0 bit 



10 



Non-linear quantization 


0 0 


0 bit 


Non-linear quantization 


0 1 


1 bit 


Non-linear quantization 


1 0 


2 bits 


Non-linear quantization 


1 1 


3 bits 



[0144] 



In this respect, it is indicated in Table 11 that the values 
of the pieces of quantization information (Ql Q2) when linear 
quantization is selected by the linear/non-linear quantization 
switching signal are not related to the shift amount regardless 
of combinations thereof. 
[0145] 

Where a data reproduction value when the quantized data 
are inversely quantized is given as A, a conversion coefficient 
as a quantized data as Coeff , and a quantization width as SP, 
the reproduction value A can be represented by the following 
equation (2 ) : 

A = Coeff x SP = Coeff x (2 x QUANT) (2) 

[0146] 

Here, where non-linear quantization is selected, the above 
equation (2) for obtaining the quantization properties QUANT 
is modified as follows: 

QUANT = ( (i/2 + j ) + (4-4/2 k ) ) x2 k (3) 
wherein (i/2 + j) corresponds to the second pieces of quantization 
information (Q3 Q4 Q5) that are input to the adder 140, (4-4/2 k ) 
corresponds to the output from the table portion 141, and 2 k 
is a shift amount in the shifter 143. The reproduction value 
A can accordingly be represented by the following equation (4) . 



[0147] 

A = Coeff x ((i/2 + j) + (4 - 4/2 k ) ) x 2 (k+1) (4) 

[0148] 

The structure of the shifter 143 for obtaining the 
reproduction value A is simple, and it is suffice when the 
multiplier 142 is one of relatively low stages that is capable 
of multiplying the n-bits of the conversion coefficient as well 
as the 4 bits and the topmost bit of the output data from the 
switcher 144. 
[0149] 

Here, in the above-described first example, the maximum 
value that the quantization properties might be is 56.0 and the 
quantization width 112. However, in actual images, even larger 
quantity properties are required in case, for instance, white 
noise is input. Such instances can be coped with through the 
following two methods as will be described later as a 
secondexample . 
[0150] 

The first method is a method of performing processing, 
when the piece of quantization information is >x 00000" (binary 
expression) , upon allotting values such as 64, 96 or 128 to the 
quantization properties since when the piece of quantization 
information is "00000", such piece of quantization information 
are currently not in use. When quantization properties are 
allotted to 64 or 128, it will be suffice to perform shifting 



in the shifter when performing multiplication for inverse 
quantization so that processes are simple. Also in case the 
quantization properties are allotted to 96, only one stage of 
the adder is required so that processes are similarly easy. 
[0151] 

The second method is a method of performing processing 
upon allotting values such as 64, 96 or 128 to the quantization 
properties when the piece of quantization information is "11111" 
since when utilizing xx 00000" (binary expression) as the piece 
of quantization information, this might generate a long zero 
sequence . 
[0152] 

Quantization properties in a third example in which the 
shift amount of the fourth group that is represented by 28 + 
8X is largely changed is illustrated in Table 12. 
[0153] 



[Table 12] 



Index 


Quantization 
information 


Quantization property 
(QUANT) 






k 


j 


i 


Decimal 
expression 


Binary 
expression 




0 


00 


00 


0 


Prohibited 


Prohibited 


t 


1 


00 


00 


1 


0.5 


00000. 1 




2 


00 


01 


0 


1.0 


00001. 0 




3 


00 


01 


1 


1.5 


00001. 1 


o+x 


4 


00 


10 


0 


2 . 0 


00010. 0 




5 


00 


10 


1 


2.5 


00010. 1 




6 


00 


11 


0 


3.0 


00011. 0 




7 


00 


11 


1 


3.5 


00011. 1 




8 


01 


00 


0 


4 . 0 


000100. 


T 


9 


01 


00 


1 


5.0 


000101. 





13 



10 


01 


01 


0 


6.0 


000110. 


4+2X 

i 


11 


01 


01 


1 


7.0 


000111. 


12 


01 


10 


0 


8 . 0 


001000. 


13 


01 


10 


1 


9.0 


001001. 


14 


01 


11 


0 


10.0 


001010. 


15 


01 


11 


1 


11 . 0 


001011. 


16 


10 


00 


0 


12.0 


001100. 


1 

12 + 4X 

i 


17 


10 


00 


1 


14 . 0 


001110. 


18 


10 


01 


0 


16.0 


010000. 


19 


10 


01 


1 


18.0 


010010. 


20 


10 


10 


0 


20.0 


010100. 


21 


10 


10 


1 


22.0 


010110. 


22 


10 


11 


0 


24.0 


011000. 


23 


10 


11 


1 


26.0 


011010. 


24 


11 


00 


0 


28.0 


011100. 


1 

28+16X 

i 


25 


11 


00 


1 


36. 0 


100100. 


26 


11 


01 


0 


44 . 0 


101100. 


27 


11 


01 


1 


52.0 


110100. 


28 


11 


10 


0 


60.0 


111100. 


29 


11 


10 


1 


68.0 


1000100. 


30 


11 


11 


0 


76.0 


1001100. 


31 


11 


11 


1 


84.0 


1010100. 



[0154] 



The pieces of quantization information of the fourth group 
represented by 28 + 16X in Table 12 are obtained by setting 
consciously a large maximum value for the shift amount that is 
represented by the piece of quantization information k upon 
ignoring the continuity of the pieces of quantization information 
k. With this arrangement, the maximum value for the quantity 
properties will become 84.0, This value is a value that can 
sufficiently correspond also to specific inputs such as white 
noise. Since it is possible to provide quantization properties 
that continue up to the maximum values through this method, this 
is also a favorable method when performing encoding control. 
Similar to the first example, it is also prohibited in the third 
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example that the piece of quantization information becomes 

"00000" . 

[0155] 

A schematic structure of a quantization properties 
reproduction circuit within an image signal decoding device for 
reproducing quantization properties through conversion into 
non-linear progressions as illustrated in Table 12 is illustrated 
in Fig. 4. 
[0156] 

It is possible to express X x 2 n (where n is a natural 
number) by inputting the above pieces of quantization information 

(Q3 Q4 Q5) to a shifter 150 and performing shifting by using 
values of the pieces of quantization information (Ql Q2 ) . More 
particularly, the pieces of quantization information (Q3 Q4 Q5) 
are shifted by 0 bit where the pieces of quantization information 

(Ql Q2) is (0 0), by 1 bit where it is (0 1), by 2 bits where 
it is (1 0) and by 4 bits where (1, 1) . 

[0157] 

Fig. 5 illustrates a schematic structure of the shifter 
150 in Fig. 4. The pieces of quantization information (Q3 Q4 
Q5) input to respective AND gates 161 to 172 are switched in 
a shift amount generating portion 160 in accordance with the 
shift amount as generated on the basis of the pieces of 
quantization information (Ql Q2) , and upon further passing 
through OR gates 173, 175, 176, or E x .OR gate 174, the pieces 

15 



of quantization information are output to the bit 0 output 

terminal b [0] to bit 6 output terminal b [6]. 

[0158] 

In accordance with the pieces of quantization information 
(Ql Q2), values 0, 4, 12, 28 that are to be sequentially read 
out are prepared in a table portion 151 whereupon the top 4 bits 
of the read values and the top 4 bits of the above X x 2 n (where 
n is a natural number) are added in an adder 152. It is further 
possible to reproduce quantization properties QUANT of 8 bit 
from the 5 bits of the added values and the bottom 3 bits of 
the above value of X x 2 n . Values that are sequentially read 
out from the table potion 151 are values indicated in Table 9 
similar to the above first example. 
[0159] 

Next, a schematic structure of an inversed quantization 
circuit within an image signal encoding device and decoding 
device is illustrated in Fig. 6. The pieces of quantization 
information (Ql Q2) input to a table portion 181 are converted 
into values S4 as listed in Table 13 and sent to an adder 180. 
[0160] 



[Table 13] 



Ql Q2 


S4 


0 0 


0000 


0 1 


1000 


1 0 


1100 


1 1 


0111 



[0161] 
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In the adder 180, the values S4 from the table portion 
181 and the pieces of quantization information (Q3 Q4 Q5) are 
added and multiplied in a multiplier 182 by a conversion 
coefficient of n bits. The multiplied value is shifted in a 
shifter 183 on the basis of the pieces of quantization information 
(Ql Q2) to thereby perform reproduction of image data. In this 
respect, the number of generated bits from the multiplier 182 
of the inversed quantization circuit of the third example differs 
from the number of generated bits from the multiplier 142 of 
the inversed quantization circuit of the first example. 
[0162] 

Accordingly, while the image data reproducing value A when 
the piece of quantization information k of the third example 
assumes values of 0, 1 or 2 is obtained from the above equation 
'(4), the image data reproducing value A when the piece of 
quantization information k assumes a value of 3 is obtained from 
the following equation (5). 

A = Coeff x ((i/2 + j ) + 1.75) x 2 5 (5) 

[0163] 

The structure of the shifter 183 for obtaining the 
reproduction value A is simple, and it is suffice when the 
multiplier 182 is one of relatively low stages that is capable 
of multiplying the n bits of the conversion coefficient as well 
as the 5 bits of the output data from the adder 180. 
[0164] 

17 



Next, the fourth example will be explained. In the image 
signal encoding method of the present invention, image signals 
are quantized on the basis of quantization properties QUANT that 
are expressed by the following equation (6). 
[0165] 

QUANT = 2 (m ~ 1) + cxi x 2 (m " 2) + a 2 x 2 {m ~ 3) + ... + a n x 2 (m_n ~ 1) 

(6) 

wherein m is a power (an integer) required for representing 
desired quantization properties, a± (i = 1 to n) a value 
represented by 0 or 1, and n a preliminarily determined integer 
for presenting the accuracy of the quantization properties. 
[0166] 

In the fourth example, signals are quantized, as a concrete 
example of equation (6) , by using integers from 0 to 7 for the 
power m and by using a value that is expressed by 2 for the accuracy 
n of the quantization properties. While (m-1) is employed 
instead of the power m in the above equation (6), they are 
substantially identical . 
[0167] 

Quantization properties that can be expressed by the above 
equation (6) are indicated in Table 14. 
[0168] 
[Table 14] 



Index 


Quantization property (QUANT) 


Decimal expression 


Binary expression 


0 


0.5 


0000000.1 
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1 


0. 625 


0000000. 101 


2 


0.75 


0000000. 11 


3 


0.875 


0000000.111 


4 


1.0 


0000001 


5 


1.25 


0000001.01 


6 


1.5 


0000001.1 


7 


1.75 


0000001.11 


8 


2.0 


0000010 


9 


2.5 


0000010. 1 


10 


3.0 


0000011 


11 


3.5 


0000011. 1 


12 


4 . 0 


0000100 


13 


5.0 


0000101 


14 


6.0 


0000110 


15 


7.0 


0000111 


16 


8.0 


0001000 


17 


10.0 


0001010 


18 


12. 0 


0001100 


19 


14 . 0 


0001110 


20 


16.0 


0010000 


21 


20.0 


0010100 


22 


24 . 0 


0011000 


23 


28. 0 


0011100 


24 


32. 0 


0100000 


25 


40.0 


0101000 


26 


48.0 


0110000 


27 


56.0 


0111000 


28 


64 . 0 


1000000 


29 


80.0 


1010000 


30 


96.0 


1100000 


31 


112. 0 


1110000 



[0169] 



In this manner, when using non-linear progressions as 
indicated in Table 14, mappings can be uniquely determined in 
equation (6) so that a memory for storing such mappings can be 
eliminated . 
[0170] 

When using the non-linear mappings for the non-linear 
progressions of Table 14, the following codes are transmitted 



19 



for sending pieces of quantization information of equation (6) . 
First, for sending the piece of quantization information m, it 
will be necessary to send an integer from 0 to 7 so that 3 bits 
are required. Further, since 1 bit each is required for sending 
pieces of quantization information (Xi and ct2, a total of 5 bits 
are necessary. The 5 bits are necessary for sending a value 
from 1 to 31 so that they just correspond such that compatibility 
within a system employing both of the conventional quantization 
properties and the quantization properties of the present 
invention can be ensured. 
[0171] 

Here, one example of a structure of a piece of quantization 
information (Ql Q2 Q3 Q4 Q5) of 5 bits will now be illustrated. 
The first 3 bits (Ql Q2 Q3) represent the pieces of quantization 
information m on a binary basis while pieces of quantization 

information (Xi and 0,2 are represented by each bit (Q4 Q5) . 
[0172] 

Ql Q2 Q3 Q4 Q5: 5 bits 

Ql Q2 Q3 : 000-111: quantization information m 
Q4 : 0 or 1 : quantization information oti 
Q5 : 0 or 1 : quantization information <x 2 

[0173] 

Next, inversed quantization when using the mappings to 
non-linear progressions of Table 14 will now be considered. When 
developing the non-linear progressions of Table 14 into binary 
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form, there will only be 3 of the bits in which 1 is simultaneously 
found. Accordingly, addition is performed twice at most and 
the adder may be comprised of two. Moreover, bits in which 1 
is found are not random but are always successive so that it 
will be suffice to shift in the shifter to a desired position 
after the two-staged adder. A circuit for performing such 
inversed quantization of the present invention is shown in Fig. 
7. The inversed quantization device of the present invention 
is comprised of two adders (full-adder) 190, 191 and a shifter 
192 . In the shifter 192 , left -ward shift is performed by a number 
of bits as indicated in Table 15 depending on the values of (Ql 
Q2 Q3) . At this time, 0 is filled at the LSB. 
[0174] 

A concrete example will be indicated. For instance, it 
will be explained of a case in which quantization of a DCT 
coefficient is performed where the quantization width is 20 and 
the DCT coefficient 100 . At this time, the quantization property 
is 5, and when this value is encoded by 9 bits, it will be encoded 
as "000000101" and transferred. Further, when the quantization 
width 20 is encoded into 5 bits by the method of the present 
invention, it will be 20 = 16 + 4, 16 = 2 4 , and 4 = 2 2 so that 
m = 5, <xl = 0 and a2 = 1 will be satisfied so that the 5 bit 
code will be "10101". 
[0175] 

Now, on the decoding side, upon receipt of the quantization 



value (quantization data) "000000101" and the quantization width 
"10101", these are input to the inversed quantization circuit. 
That is, in Fig. 7, aO ... a8 = "000000101" will be true wherein 
the following are respectively satisfied: 
Ql Q2 Q3 = "101": quantization information m 
Q4 = "0" 
Q5 = "1" 
[0176] 

At this time, since Q5 = "1" is satisfied in the inversed 
quantization circuit of Fig. 7, aO ... a8 of the topmost stage 
will be input to the adder 190 as it is while nothing is input 
to the adder 190 since 0 is output as aO ... a8 of the next stage 
since Q4 = "0" is satisfied. Further, aO to a8 of the third 
stage are added to the obtained results of addition. 
Consequently, the result of addition will be "000000011001". 
This value is input to the shifter 192 and shifted by 2 bits 
in accordance with Ql Q2 Q3 = "101" so that the output from the 
shifter 192 will be "000001100100" to thus obtain the quantized 
value "100". The shift amounts of the shifter 192 are indicated 
in Table 15, and the method for calculating the shift amount 
of this concrete example is indicated in Table 16. 
[0177] 



[Table 15] 



Q3Q2Q2 


Amount of left shift (0 fill) 


0 


Right shift: 3 or 

left shift after decimal point: 3 
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1 


Right shift: 2 or 




left shift after decimal point: 2 


2 


Right shift: 1 or 




left shift after decimal point: 1 


3 


0 


4 


1 


5 


2 


6 


3 


7 


4 



[0178] 



[Table 16] 

000000101 <- Q5 = 1 
000000000 <r- Q4 = o 
+) 000000101 

000000011001 <_ input to shifter 
I 

000001100100 <_ output from shifter 

[0179] 

A fifth example will now be explained. As indicated in 
Table 14, while quantization properties of accuracy up to three 
places of decimals in a binary representation were obtained in 
the fourth example, accuracies of quantization properties 
accepted by the quantization circuits are determined 
individually. For instance, as one example, where the accuracy 
accepted by a quantization circuit is up to one place of decimals 
in a binary representation, pieces of quantization information 
indication representing quantization properties of too high 
accuracy among the quantization properties of Table 14 will be 
prohibited. Such limited quantization properties are indicated 
in Table 17 . In the fifth example, it is impossible to use those 
prohibited pieces of quantization information. 
[0180] 



[Table 17] 



Qua 

inJ 


ntization 
formation 


Quantization property (QUANT) 


m 


al 


a2 


Decimal expression 


Binary expression 


000 


0 


0 


0.5 


0000000.1 


000 


0 


1 


Prohibited 


Prohibited 


000 


1 


0 


Prohibited 


Prohibited 


000 


1 


1 


Prohibited 


Prohibited 


001 


0 


0 


1.0 


0000001 


001 


0 


1 


Prohibited 


Prohibited 


001 


1 


0 


1.5 


0000001 . 1 


001 


1 


1 


Prohibited 


Prohibited 


010 


0 


0 


2.0 


0000010 


010 


0 


1 


2.5 


0000010.1 


010 


1 


0 


3.0 


0000011 


010 


1 


1 


3.5 


0000011 . 1 


Oil 


0 


0 


4.0 


0000100 


Oil 


0 


1 


5.0 


0000101 


Oil 


1 


0 


6.0 


0000110 


Oil 


1 


1 


7 . 0 


0000111 


100 


0 


0 


8.0 


0001000 


100 


0 


1 


10.0 


0001010 


100 


1 


0 


12.0 


0001100 


100 


1 


1 


14 . 0 


0001110 


101 


0 


0 


16.0 


0010000 


101 


0 


1 


20.0 


0010100 


101 


1 


0 


24 . 0 


0011000 


101 


1 


1 


28.0 


0011100 


110 


0 


0 


32.0 


0100000 


110 


0 


1 


40.0 


0101000 


110 


1 


0 


48.0 


0110000 


110 


1 


1 


56.0 


0111000 


111 


0 


0 


64.0 


1000000 


111 


0 


1 


80.0 


1010000 


111 


1 


0 


96.0 


1100000 


111 


1 


1 


112 . 0 


1110000 



[0181] 



A case in which allotments are changed, instead of 
prohibiting pieces of quantization information indicating 
quantization properties of too high accuracy, such that those 
pieces of quantization information represent quantization 
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properties of closest acceptable accuracy will be indicated as 
a sixth example. This is indicated in Table 18. In Table 18, 
the piece of quantization information representing quantization 
property 0.5 is "OOOxx". Here, x stands for "don't care" and 
indicates that the bit at those positions may either by 0 or 
1. In the sixth example, there are no prohibited pieces of 
quantization information as in the fifth example. 
[0182] 



[Table 18] 



Quantization 


Quantization property (QUANT) 


in: 


formation 






M 


al 


a2 


Decimal expression 


Binary expression 


000 


X 


X 






000 


0 


0 






000 


0 


1 


0.5 


0000000. 1 


000 


1 


0 






000 


1 


1 






001 


0 


X 






001 


0 


0 


1.0 


0000001 


001 


0 


1 






001 


1 


X 






001 


1 


0 


1.5 


0000001. 1 


001 


1 


1 






010 


0 


0 


2.0 


0000010 


010 


0 


1 


2.5 


0000010. 1 


010 


1 


0 


3.0 


0000011 


010 


1 


1 


3.5 


0000011. 1 


011 


0 


0 


4 . 0 


0000100 


011 


0 


1 


5.0 


0000101 


011 


1 


0 


6.0 


0000110 


011 


1 


1 


7.0 


0000111 


100 


0 


0 


8.0 


0001000 


100 


0 


1 


10. 0 


0001010 


100 


1 


0 


12. 0 


0001100 


100 


1 


1 


14 . 0 


0001110 


101 


0 


0 


16. 0 


0010000 


101 


0 


1 


20. 0 


0010100 


101 


1 


0 


24 . 0 


0011000 
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101 


1 


1 


28.0 


0011100 


110 


0 


0 


32.0 


0100000 


110 


0 


1 


40.0 


0101000 


110 


1 


0 


48.0 


0110000 


110 


1 


1 


56.0 


0111000 


111 


0 


0 


64.0 


1000000 


111 


0 


1 


80.0 


1010000 


111 


1 


0 


96.0 


1100000 


111 


1 


1 


112.0 


1110000 



[0183] 



Since bit streams that have been encoded through the above 
MPEG method include variable-length encoding codes (VLC) , in 
the event of performing decoding in the mid-course, it will be 
required for special cords that can be uniquely decoded also 
when being surrounded by all possible variable-length encoding 
codes. From among the bit streams encoded by the MPEG method, 
codes with at least consecutive 23 0s are special codes, and 
therefore in any combinations of other variable-length encoding 
codes, codes with at least consecutive 0s are eliminated. 
[0184] 

Accordingly, pieces of quantization information 
comprised of 0 only are avoided to the utmost. Accordingly, 
the piece of quantization information "00000" in Tables 14, 17 
and 18 will become problematic. For solveing this defect, for 
instance, a large quantization property "112" that is assumed 
to be not much in use is prohibited in Table 14 by inversing 
"0" and "1". This example is indicated in Table 19. Further, 
a case in which the accuracy of Table 18 is doubled for inversing 
pieces of quantization information is indicated in Table 20. 



[0185] 



[Table 19] 



Quantization 
information 


Quantization property (QUANT) 


m 


al 


a2 


Decimal expression 


Binary expression 


111 


1 


1 


0 . 5 


0000000 . 1 


111 


1 


0 


0 . 625 


0000000 . 101 


111 


0 


1 


0.75 


0000000 . 11 


111 


0 


0 


0.875 


0000000 . Ill 


110 


1 


1 


1 . 0 


0000001 


110 


1 


0 


1 . 25 


y-\ y-v y-v y-\ ^\ y-\ *l -"i 

0000001 . 01 


110 


0 


1 


1 . 5 


0000001 . 1 


110 


0 


0 


1.75 


0000001 . 11 


101 


1 


1 


2 . 0 


0000010 


101 


1 


0 


2 . 5 


y"\ a. /*v /*\ y"\ i /"\ 

0000010 . 1 


101 


0 


1 


3 . 0 


0000011 


101 


0 


0 


3 . 5 


0000011 . 1 


100 


1 


1 


4 . 0 


y"v y"v J r\ -l y"\ 

0000100 


100 


1 


0 


5 . 0 


0000101 


100 


0 


1 


6 . 0 


y"v /"\ y-\ y"v /-\ 

0000110 


100 


0 


0 


7 . 0 


0000111 


Oil 


1 


1 


8 . 0 


0001000 


Oil 


1 


0 


10 . 0 


0001010 


011 


0 


1 


12 . 0 


0001100 


All 

011 


Pi 


0 


14.0 


0001110 


010 


1 - 


1 


16.0 


0010000 


010 


1 


0 


20.0 


0010100 


010 


0 


1 


24 . 0 


0011000 


010 


0 


0 


28.0 


0011100 


001 


1 


1 


32 . 0 


0100000 


001 


1 


0 


40.0 


0101000 


001 


0 


1 


48 . 0 


0110000 


001 


0 


0 


56.0 


0111000 


000 


1 


1 


64 . 0 


1000000 


000 


1 


0 


80.0 


1010000 


000 


0 


1 


96.0 


1100000 


000 


0 


0 


Prohibited 


Prohibited 



[0186] 



[Table 20] 



Quantization 
information 


Quantization property (QUANT) 


m | al | a2 


Decimal expression | Binary expression 
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Ill 


X 


X 






111 


1 


1 






111 


1 


0 


1.0 


0000000.1 


111 


0 


1 






111 


0 


0 






110 


1 


X 






110 


1 


1 


2.0 


0000001 


110 


1 


0 






110 


0 


X 






110 


0 


1 


3.0 


0000001. 1 


110 


0 


0 






101 


1 


1 


4.0 


0000010 


101 


1 


0 


5.0 


0000010.1 


101 


0 


1 


6.0 


0000011 


101 


0 


0 


7.0 


0000011. 1 


100 


1 


1 


8.0 


0000100 


100 


1 


0 


10.0 


0000101 


100 


0 


1 


12.0 


0000110 


100 


0 


0 


14 .0 


0000111 


Oil 


1 


1 


16.0 


0001000 


Oil 


1 


0 


20.0 


0001010 


Oil 


0 


1 


24.0 


0001100 


Oil 


0 


0 


28.0 


0001110 


010 


1 


1 


32.0 


0010000 


010 


1 


0 


40.0 


0010100 


010 


0 


1 


48.0 


0011000 


010 


0 


0 


56.0 


0011100 


001 


1 


1 


64.0 


0100000 


001 


1 


0 


80.0 


0101000 


001 


0 


1 


96.0 


0110000 


001 


0 


0 


112.0 


0111000 


000 


1 


1 


128.0 


1000000 


000 


1 


0 


160.0 


1010000 


000 


0 


1 


192.0 


1100000 


000 


0 


0 


Prohibited 


Prohibited 



[0187] 



Next, when switching between linear quantization and 
non-linear quantization is performed in using pieces of 
quantization information, an image signal encoding device and 
decoding device will be explained. 
[0188] 
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The schematic structure of the image signal encoding device 
according to the present invention is similar to that of the 
conventional encoding device as indicated in Fig. 16, whereas 
the inversed quantization circuit 60 is arranged as one of the 
schematic structures as illustrated in Figs. 3, 6 and 7 and the 
quantization circuit 57 has a schematic arrangement as 
illustrated in Fig. 8. 
[0189] 

Signals from the DCT circuit 56 of Fig. 16 are input to 
the quantization circuit 57 in Fig. 8 and sent to a maximum 
coefficient selecting circuit 210. In the maximum coefficient 
selecting circuit 210, a value obtained by dividing a maximum 
coefficient by the maximum quantization width 62 used for linear 
quantization and a maximum value 256 for the quantization level 
are compared, and where the above obtained value is identical 
with or larger than the maximum quantization width, a 
quantization property for linear quantization is selected in 
a quantization property selecting circuit 211. At this time, 
a quantization selecting signal indicating that linear 
quantization has been selected is output from the quantization 
property selecting circuit 211 to a signal switching switch 212 
and the variable-length encoding circuit 58 of Fig. 16. Since 
the signal switching switch 212 is thus switched to the terminal 
a side, outputs of the quantization property selecting circuit 
211 are output to a linear quantization circuit 213 through the 



terminal a of the signal switching switch 212. In the linear 
quantization circuit 213, linear quantization is performed 
through linear quantization properties and the linearly 
quantized data are output to the variable- length encoding circuit 
58 and the inversed quantization circuit 60. 
[0190] 

Since quantization widths (scales) are input to the 
variable-length encoding circuit 58 together with the 
quantization property selecting signals, variable-length 
encoding is performed in the variable-length encoding circuit 
58 by using the quantization width. 
[0191] 

In contrast thereto, through the comparison in the maximum 
coefficient selecting circuit 210 between the obtained value 
and the maximum value of the quantization level , when the obtained 
value is smaller than the maximum quantization width, a 
quantization property for non-linear quantization is selected 
in the quantization property selecting circuit 211. A 
quantization selecting signal indicating that non-linear 
quantization has been selected is output from the quantization 
property selecting circuit 211 to the signal switching switch 
212 and the signal switching switch 212 is switched to the terminal 
b side. Outputs of the quantization property selecting circuit 
211 are output to a non-linear quantization circuit 214 through 
the terminal b of the signal switching switch 212, and non-linear 



quantization is performed through non-linear quantization 
properties* The non-linearly quantized data are output to the 
variable-length encoding circuit 58 and the inversed 
quantization circuit 60. 
[0192] 

Similar to the case of performing linear quantization, 
quantization widths are input to the variable-length encoding 
circuit 58 together with quantization property selecting signals 
so that variable-length encoding is performed in the 
variable-length encoding circuit 58 by using the quantization 
widths . 
[0193] 

Here, since linear/non-linear quantization switching 
signals are switched in units of frames, linear quantization 
and non-linear quantization is performed in units of frames. 
[0194] 

In this respect , the maximum coefficient selecting circuit 
210 is capable of discriminating whether to perform linear 
quantization or non-linear quantization by using a flag defined 
by the MPEG method for indicating a quantization property to 
be used. 
[0195] 

Moreover, the maximum coefficient selecting circuit 210 
is also capable of discriminating whether to perform linear 
quantization or non- linear quantization by using a dynamic range . 



[0196] 

Further, while the schematic structure of the image signal 
decoding device according to the present invention is identical 
to that of the conventional decoding device as illustrated in 
Fig. 19, the inversed quantization circuit 83 has an arrangement 
as one of the schematic structures as illustrated in Figs. 3, 
6 and 7 . 
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FIG. 4 

(1) Bottom 3 bits 

(2) Top 4 bits 

(3) 150: Shifter 

(4) 151: Table portion 

FIG. 6 

(1) 180: Adder 

(2) Conversion coefficient 

(3) 183: Shifter 

(4) 181: Table portion 

FIG. 3 

(1) 144: Signal switcher 

(2) Conversion coefficient 

(3) 140: Adder 

(4) 143: Shifter 

(5) 141: Table portion 

(6) Linear/non-linear quantization switching signal 
FIG. 7 

(1) 190: Adder 

(2) 192: Shifter 

FIG. 8 
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(1) 57: Quantization circuit 

(2) Quantization property selecting signal 

(3) 210: Maximum coefficient selecting circuit 

(4) 211: Quantization property selecting circuit 

(5) 213: Linear quantization circuit 

(6) 214: Non-linear quantization circuit 

(7) To variable-length encoding circuit 

(8) To inversed quantization circuit 

FIG. 16 

(1) 51: Frame memory 

(2) 51c: Rear original image 

(3) 51b: Reference original image 

(4) 51a: Front original image 

(5) ME residual absolute value sum 

(6) 54 : In- image/ frontward/ rearward/both- sided predicting and 
judging circuit 

(7) Prediction mode 

(8) Input image 

(9) 50: Movement vector detecting circuit 

(10) 52: Frame/field prediction mode switching circuit 

(11) In-image prediction 

(12) Frontward prediction 

(13) 55: Frame-field DCT mode switching circuit 

(14) 56: DCT circuit 
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(15) Buffer feedback 

(16) Output bit stream 

(17) 57: Quantization circuit 

(18) 58: Variable-length encoding circuit 

(19) 59: Transmitted buffer 

(20) Frame/field prediction flag 

(21) Rearward prediction 

(22) Both-sided prediction 

(23) Frame/field DCT flag 

(24) 60: Inversed quantization circuit 

(25) Bit stream 

(26) Movement vector 

(27) 61: IDCT circuit 

(28) 66: Conversion circuit 

(29) 64: Movement compensating circuit 

(30) 63b: Rearward prediction image 

(31) Bank switch 

(32) 63a: Frontward prediction image 

(33) 63: Frame memory 

(34) 65: Conversion circuit 

FIG. 19 

(1) 90: Decoding circuit 

(2) Quantization scale 

(3) Input bit stream 



(4) 81: Receipt buffer 

(5) 82: Variable-length decoding circuit 

(6) 83: Inversed quantization circuit 

(7) 84: IDCT circuit 

(8) 88: Conversion circuit 

(9) 89: Conversion circuit 

( 10 ) 91 : Output reproduced image 

(11) 87: Movement compensating circuit 

(12) Prediction mode 

( 13 ) Movement vector 

(14) Frame/field prediction flag 

(15) Frame/field DCT flag 

(16) 8 6b: Rearward prediction image 

(17) 86a: Frontward prediction image 

(18) Bank switch 

(19) Frame memory 
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ffis-rsii<£m2©g^ft;ffstUT. 2o^itt 

±I5«» t ©SIS fc J: 0 #S^©S^-fl:i|$« (QUANT) £ 
I9£U ±i2«IS^«^{t:SB^&©S^fl;$nfcx-^ 
S±IE^t$nfc*«^©fi^ft:^tt»rS^ViTa*fi^ 

&wbr^sct?£»«fr5H#ff^©«^ffc;^e. 

[W^JB 3 6] ±e5£flmteS«, ±13^ 1 ©fi^fb 

50 s^v>T±iam2 ©s^-fb<fss->7 h-rs->7 h^a 
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[RjJfcS 3 7 ] ±!3i!»STftgBtt. ±13® 1 ©STfl; 

g-fsmg^&t. ±f2mff#a*^©tii**±E®i .zo 

©M?fl:1»ffitcJ:r)^*e.n-5trry Vftisy VtZi/? 

©«lfc<I^©«i^fl;l£H. 
M$I3 8] ±fBJHIJ#g:t±, 3K©tnU*S§*^flt 

*£2n*£££&«t-r5ii:&S3 7iB«©n«^© 

[H^ 3 9 ] ±|3iS»«T{bgStt, ±fBUS 1 ©*Tfc 

jnsc^s*^©a* tmmm^itm mtatonfr&wm 
s*?-rss^at. ±iB3##aa>e©ui*£:±i2S 

zzt&ftmfrz>m*m3 5fas©H«m^©«^Yt 
dtiEnzz. tsmsit-r %m#m3 9s«©h«m#© 

[0 0 0 1] 

[&i£±©fijffl#»] ^x^^aar- 
tRSflHttKR-TS. 

[0 0 0 2] 

[«*©£«] iff¥. MAtffHi^iJ'XfWfl' 

» citicj; o ««©£&&*€ a&« - turn 

[0 0 0 3] ttm^-^ttflHIfitfK&T^I* 

fc», ;:©«WBft«*w«e»-r*«#K:i4. B*&<i-^£ so 



^B§?6-33498 3 

iff 

^#ft;^fiC©10lrMP EG (Moving Picture Expert 
s Group)7jit!&*&2>. 
[0 0 0 4] £©MPEG7j5£(4, ST. 

C4K±0l»imfc5«OJE««til/. *©*. 5-f 
>ffiW£ffJfflLT. IWRniH >*i* (DCT) ^©ffl 

fl»«IWfi<«F«Wr;LTlr»«. 

[0 0 0 5] 7U—AraffiM*fiJffl-rS£. ««J^.{iS9 
© (A) llTKf J: f> I" , l§»t = ti „ t 2 . t» fc* 
^T. 71/-AItPCl. PC 2, P C 3 tf^tl^tl 
f6£LTV>S£i£» 71^-ABfftPC 1 tPC2i©I 
•«*©je***LT. 09O (B) CSTiiKW* 
PC12St*U 09© (A) ©7U-ABI& 

PC2£PC3fc©H«flr5©S£Sf*LT. 09© 

(b) oispc2 3***r*. a*, ftm&tizmm 

[0 0 0 6] fftte-fe, 09© (B) ICTfcflHfcPC 1 
2CSt>m 0 9© (A) ©7U-AHI&PC 1 £P 
C2-©B4Mi<*©Sfr£l/r, 0 9© (B) «)i«PCl 

9© (B) fcjjVTHfcP C 2 3 trfeViTtt, 09© 
(A) ©7l/-AH&PC2iPC3©iIiffeffi-Jt©M£: 
UT. 09© (B) OiftPC 2 3©0^^eT^-rSB 

[0007] ujM/ftjjus. ±es£MH»©»ee&i/ 

fc©-?tt7C©Bfc&tt?c-r*££ttT?£fc^&fc, &7 
A©B#£, I tfi'^-vdntra-coded picture : B 

dictive-coded picture : Ifcfc'fifflfffHftSffe) , 
{f^-^r (Bidirectionally predictive-coded picture : 

«B**£aww*tr* J: 5 iz ut&»*. 

[0 0 0 8] W^tH. 010© (A) SOf- (B) 

t*-r«fc5t. AF 1 7 $T?© 

1 7 7W-A©Blftm^S:^-7 p ^^t:^5 1 A'£b. 
®a©l¥fifrS. tl/T. -?-©5feS©7U-AF 1 
©H«©^ttl H^^^tVXn^itU ®2#B©7 
1/-AF 2UBtf>?5 1 -v<i:LT, Sfci3#B07W 

AFsttPtfi/^^tLT, *n**HMrr*. £tT. 

I4SI«C7l/-i.F4*e.71/-AF17H B 
[0 0 0 9] I tf^^^©B«m^£UTtt, ^-©17 
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T. Pfcf^^A-OHISm^iLTS. HI 

o© (a) c*-r«fc3ic, ^-nio^rawicifeff-rs i 

tt, Hi o» (B) i:*Ti5i:. H^flflW 

[0 0 1 0] HI ICO (A) RZfi (B) te, ^COcfc-StC 10 
H 1 1 CD (A) fcMftMMi^^U-A©^- 

hi (b> ttgasn*7i/-Ar-^s« 

xmwzftzrzib. ^o^^esix-^F i x (est* 
sw^-a?-*) iLTeawfcftasn* am 

iwottte5^rs±E7u--AF 1 ^fHWfc^fr-r 2? 

5 7 I/-A F3 (7 U-A W«F^ft«>#*tm7 A) 

[0 0 11] fflU C<OBt!??ttltC!)fflIH $ 

a»Sv 5c07U-A.F2©5 i --^*H*«BBO*aiSP 
l-C«-r«fc3fc* ^CD£££a5 i -^F2X<hLT£3t 

ff-rS7W-AF3^60»»S«»U H*fifc88<D$c 50 

tC, *4©ffl31tt, H*&«c^BJSP4T^Tc£5 
IC, P#WWic5"cff'r§7l/-AF 1 £, QfiitttV- 

2X£bT£a^£fcczrea&£ (RDfirlftT»«F^ . 
[0 0 12] ^cO4SSC0^feCD5^, ea^-^sWIk 

[0013] s^-^tea-rstefctt, sa> 

£*ggT£#&<hfc£7i/-A<D®« (TOM*) 4:0 

AF 1 iF2i©IH©»*^h;W , t>L<fiSl#^ 
^h;i/x2 (SJ^aj^©g-&(D7^»AF 3 tF 

[0 0 14] P tf^^^O^U-AF 3 (71/- 



$£M¥6-3 3 4 9 8 3 
AF 1 STWlifctLT. ZOyU-AF 1 £<D& 

(«i^9JSP3T^t) tts-^MUxs 

**fl»Sn, ^nWfiar-i'F 3XtlTfiJHSh^ 

©^-^^©tseax-^FsxtbTeai (rhb 

^BJSPlT^T) <-f > h 7«F*Hfc;) . £0>p 

[00 15] B \L^^-^<Dy 1/-AF 4 tPt!?? 

^o7u-AF5 ! b±^*atioifiitwi!i3i$n, ea 

r-^F4X, F5X, »*^h;i<x4, x5, x6 
[0 0 16] HI 214, B»'>-*>7*7i/- 

[0 0 17] ^lilT, 71/-A2t3:7l/-AfiJJH?ft3 
If^^ttfeO, 71/-A5, 8, 11, 14 

fcPhfi^irTfcD, 71/-A0, 1, 3, 4, 6, 
7, 9, 10, 12, 13 ft, 8(f^lRl&tf»*lRlOW* 

[0 0 18] ^©7l^-Art/7W-AIB«F^ffcOt# 

co, xaw* WHtw* &zfmt> m 

[0019] 0i4n ±auftjK3Bte»^T, mm 
WJ^iitv^c «F^fl:K«itt, Aaanfcftiwa 

[0 0 2 0] jfe-f, «F^ftSBl fc^liTtt, ASJB? 

i ot*UTx*snfci*»e*vDj9«ttaaia»i 1 

XM12« 13TA/D^$W, A/ 
D««S 12, 1 3 (Cct 0 A/DJESIStlTx/ ^ 
W^fcfc'sftMkflWWU 71^-A^^eU 1 4lca^ti 

w««^7i/-A^€'j 1 5 sfc, 

[0 0 2 1]*!:, 7*-7y h^lnlgSl 71/ 
— A^^EU 1 4tCgBt6$nfc7l/— A7aT— hOffi 

H15CD (A) (C^fct^lC, 7U-A^€U 1 4 iCfiE 

V7^f>^^tl/:7l/-A7t-'77 h^)^— #£2 
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nr^5o 7*-?y b&wm&i 7\z* 

E5H"5o fit, &X7-f Xte, HI 5<D (B) tC^ 

P^Oy^tt, HI SCO (C) \Z7jkT£o\Z* 16X1 
6<S<z>liS (HyH fc#j6rr5«W»#K:J:D«l** 
tl, uOBSUffl HI 5 CD (C) \Z^-?£o\Z. a 
^IC8X8 hSItttT^ny^Y tl]^6Y 
[4] (CK^^n^c *LT, C©16xl6HyhO 
JWftW^fctt, 8X8HyhOCbB9t, 8X8 Fy iff 

[0 0 2 2] HI 5© (A) (C^-r&X^-f 

Xrt(0»H««-9<0EWtt> HI 5© (C) iC^Tv^ 

n ^ □ y 9 *flm»H«» www « <t 3 t * * nx 

[0 0 2 3] CCDi-Str, ^□y^7*-T7H:M 
attfcf*— 5^4, 7*-7y htftiaill 7*»5x>a 

-yi sicttisan, x>n-F (tff^t;) 3Wfft>n a? 

[0 0 2 4] X>3«-^1 8fc±OX>n-FStlfce 

fc£E®j«#3tcE@an5o ^ct>GflMtt»3ckQS£S 
tlT^-fte, &mt%LW2 0x3-^3 lfc««a 
ti, 5*3- F (WMK) ^tiSo iconic 
■pV>TfcJu H 1 9 £#f&LTffi£-T&o 

[0 0 2 5] 5*3-^3 lll±DT3-HSntr-* 
tt, 7#-Tyhfi|@K3 2l:A*Sn> ±E^Py 50 
>7*-7y h*6±E7l/- A7t- 7y McSEfta 
ft*. ^l/T, iCD7^-A7*-7y FCOjWSft^ 

u 3 sfcst&nrEttans. mmm^yu-A^^u 

3 4 tfiHW-^^U-A^^EU 3 5 t^6K*HJSn& 
**fl»iftS«*tt* D/AMJW3 6, 3 7lc<fcD 

^n-^nD/A^iaan, a&&wtt3iaB3 8£fti& 

[0 0 2 6] *fCHl 6£#fl8LT, X>3-^1 SCO 
[0 0 2 7] 5feT, A**ST4 9 S4H,T«&*tlfcff 

XKftoT, &:7l^-A<D!Sffex-*^ it!^*, 
Pfcf^** 3U4BKd^*fcUTffl»-r*. CiT. 

^r>->v;ncA*anss-> r i^-A©ii«s, i, $0 



WMT6-3 349 8 3 

«6 6nr^-& Hio^ufcct^ic, 
afi*&fi 7 j:D*j«ansy;u-:/;*:/i£j7?* 
a, i, b, p, b, p f • • * b, ptvxmm^n 

[0 0 2 8] _LEI tf^^fcLTfflfflanS^W-A 
& hJMftffllHl»5 0**67 5 1<©«[2fBH 

«885 i aKU6»a*rrE«a*u Bxz^vtLxm 

I$tlS71/-A («*.tf:7W— 2) CDtij®^-^ 
14, (MURBIMD 5 1 blC&iianTEffi: 

an, pwfttbtffli$n§7i/-A m*My 
3tanriB«anSo 

[0 0 2 9] Sfc, *©^-f $>#\Z&\,*T. Z*>\ZB 
\£*** ffifl27U-AF4) XttPKi^* 

WUtf7U-AF5) tbTfflSf^^^U-ACOtl 
MA*Stlfci:t, *n*T*#KMMB5 1 c fcE 

nanr^&affloptf^^ (71/-AF3) <dh« 

(71/-AF4) ECB«gB5 1b 

(-Eli ct»«) an, atcDPtr^? 1 * (71/-af 
5) ©m^ 5 -***, tt^nnm s i ct-Eis us 

*> an*. ^©±5ft»fw«Jwa»Dfisn*. 
[oo3o] ±E7i/-A^tu s iicEtsanfc^&tr 
ttfrfflanT^w^-FwoaiAiiiR 

5 2fc3ISnS. ^(D^ifflqE-F^JO^^lHlKS 2tC^ 
^TH ^U-A^a^-FMS, Xtt?* — ^F^M 

Fffis**fTt>ns. a & icsfc^aw^Eitt 5 4 0 
a, &#^a> xttw^r«iTSi©fl»3WTtons. zin 

»*^h^«waH»5 014, zwmzm^znz^ 

[0 0 3 1] ^WE— F«D*Ji0tt5 2fci3 

»s ^ u-A^a^— f t y * —)V F^a^e- vt\z-D 

[0 0 3 2] iE^W^-FWOaiAEBftS 2(C*^T 
7W-A^«t-F3MBBEan&*&lCl4, WE-F 

««n54BCDM?Dy>Y [1] )d^Y [4] 

■eo**^gw?sffa55 3icffl*-r^o ws, zcDWi-s 
\z*$^T\z* mi 70 (a) i^-r^^tw, #ws^p 
y^»cflfft7>f-;i/F<o?< xor—ft* m&yj- 

)V F CD 7 -f £ **SfiE UfcttBB ii^o 

HI 7C0#V^P^P^^ft 3 CD^^»7^-;^ 

Fco^-r > (g* 1 7^— ;>F©^-f» CDx— « 
»l4«»7^-;PF©7>f > (S2 7^-^^7-f 
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» <Dx-^^b, 01 7*0) a &tfb 

[0 0 3 3] ^ntd^UT, W&-F«DSUGI*5 
2 tc*^T7-< F^SFE- F#»£ 3 n& »•&!:: 

»au si7co (a) \z^m&*vM%^?b)mih\Bim 

5 0±0A*Sn«f^ 017© (B) IC^-f^S 
fc, tlitt4|ioHI7D JOrtOW^P y > Y 

[1] tY [2] fcftfflS^-r-^F©^ 
©#.<fcO«j5£U «©2«©)Wft^ny^Y [3] <hY 

[4] t^fife^^-;i-FcD5<>cox--^co^r)« 

2BOM^Uy*Y [1] LY 12] ifc»LTlfl 
h^jSSft, »©2flO»S^DyJY 
[3] £Y [4] tte#UT«©l«©»*^h^* 

[0 0 3 4] 01 6©««KBPUTR9Tr*i. 

KS©*^<Ifn£:£, ^«I*-F#D&A[hI&5 2l;:ttJ 

a^ssfe- h £ y << -)v F^are- h t iz&vz^nm 

Fte#***±ifiL&J:3fc^ftllU CWciDl* 

[0 0 3 5] fiU WRKJiB*-* 
*h^«fflH*5 0Tfft>n«. HPS, 

uiiiiksohu ftsesn^-Htwiw-swdfiOffl* 

ft^H*-FfflO**iaB5 2fcttl»U C©WE- 
FttDSW.H*5 2fifc ^Oi^^, 

gas 5 3fcHtfrr«>o 

[0 0 3 6] ftf. ft««-»l»4» 71^-AWE-F©* 
fi-fcttB17© (A) IZ^&olZ. fffft^-^F© 

-JPF^aj*-F©*&t::ttHl 70 (B) (C^Tck^ 
fc, &fig^D7^Cb [5] . Cr [6] ©_t¥# 
(4 7-f» mmJUyZY [1] , Y [2] l'*f 

^Cb [5] , Cr [6] ©T¥# (4 5-f» ff 
B&UyZY [3] , Y [4] K»«r*«»7-f 

F©ft3e»*tfcan*. 

[0 0 3 7] Sfc, »€T*W h;i/^ttl[HlK5 0»3U &© 
iSlCLT. ^«WJtE»5 4K:*^T % Bitten. 

[0038] gps, ■«n?no7iinB«)fB»fltn& 
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1>T, MBH«©^nyD;y£©fi*tAij©Sl£AiJ 
©IBfcfffi I SAij I Ti^D^Dy ^©ff-^Ai jCDffi 
I Aij I ©*P2 I Aij I £©gft#<&a. &ft, fit 
#*»©*WKa©l^ttln£l>T, &mm&<D*?2u 

nB\)t<Dm (Aij-Bij) ©tBttffi I Aij-Bij I © 

ftjs I Aij-Bij I ft3K&£ 0 fe^aJtRttnaj 
T»©*a«e©tt#«si'eK w^wK^jjsa^t 

[0 0 3 9] cnSO»»«ft»4, ^W«5£IhI» 5 4 tl 
£^t>©ft, -f>^— (inter) ^aS©^ai«Ra©IB#tt 
Jt«UT/h*v^tWiU £©3«Lfc*6#^?di::*f 

*-F#«j&*h*. 

[0040] z.<d&o\z. F;v^miHiK5 o 

D*AB»5 2K:*DWlSn&7U'-A : pa ; E-FX 
tt^Y-^F^W^-FfcWJSt-SHl 7-KRL&*3 
^«^T, ^af^E-FWO^HRS 2*^UTSW« 
5 3fcft«t5t*fc 4O(0^SJ : e-FC03-6T^ilI 

.30 W«HII5 4k:ctD«*n& : P» ; E-Ftc#i6rr*^ 

■r* Hf«ft«F^ia»5 8 &as»flt[aR6 4 ^^a* 

■T^o ±3*L^J;3tc, ^co®^^^ F;i/tLT 

[0041] ?nn£iaK5 4(du ft*^^h;n»mia 
(puflo rt^Ji^-F »e»«ftfTtoav^-F) ft 

40 RjgU Sfltffi5 30X<5/^S«jaa«lC«D** 

F«08l*.ia»5 5 KA^SnSo 
[0 0 4 2] ^©DCT^E-FfflDiftitigBS 5 tt, 0 

is© (a) xu (b) tz^Tct^ic, 4m<omm7u 

F) , x««»7-r-JWF©7-f >fc«R7-f-;PF«) 

5-f>t*»iShfc«tt (7-f-;UFDCT*-F) 

cD^-rn^©«jiicuT, dct[5ik5 6tca^*r-&c 

5» IPS, DCT^E-FWOIftitiaKS 514, ff»7^f-* 
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YOT-i? tfBS? 4 -)V F©x-* £ £fi£bTD C 
TfflSLfca^CD«F^fl:a^t, «87-f-;i.F©x- 
* tfflft 7 W -)V F ©x-* t bT D C TJQ.S b 

[0 0 4 3] fl*.**, A#£nfcf&^&, 018© 
(A) C^-ri^lr. ^g^-^F©?^ >i:fll&7 
-f-;UF©7-f >t*«ifttl.MtU, -hTKBSW 
5^&7-c-;PH©7'f yomn £ <B» 7 >r — F © 5 

\*&m%i) Artsn^ft^*, mi 8 

© (b) ['^-Tiotc. ^sc7^-;n^©7-r >hm& 

7^-;VF©fM>i##8ibfc)|8&iU ±TlcP& 

n-en©&*ffi©fp (xaisfo) ssic, 
-sDCT^-Ks^rr-s. srs, c©dct* 

- F m Q Si^-IUgS 5 5 tt, SS#©^*t/h$ (tft(f7 1/— 
ADCTt-HSKU &#©#***£ Wtf 7^ - 
^FDCT^E-FSrSSTf -tl/T, ML&DCT 
^E- F iZttfc-T SfltfS©^-* £D C T H% 5 6 tCffi* 

£oI£g??*tlblII]i&5 8 tffii#fflffi[ilK6 4 fcfcW**- 

[0 0 4 4] ^fflt-F1»?>&;iUI!85 
^E-F (S17^BS) i, DCT^E-F«D£*-Ih18&5 
5»C*5lt5DCT^r-F (H18#flg) t^lt^LTW 
6*fti3C. 8I^D7?l;HLTft ««©&*- 

f tc* it * ^-^flfcttt sis w t m--?$> 5. 

[0 0 4 5] ^SI^-Fis!JD»*.iIB5 2J£*5V>T7l' 

*-K) **S*?^nfc«-&. DCT^-F^0»A1hISS 
5 5 C*^Tfe7V'-ADCTt- F (^»5-f>i:«l 
SC7-f>i:*t®ft-rs*-F) #a#l£tt«!TflBtt#iff 
<. £fc7-aFe-F«J?)&*.!ai&5 2K4ViT7^-* 

F©x-^t*^«^n^-F) *<3t#sn&«£, 

D C T F $J 0 mZ-®m 5 5 tCfe HT V 4 —)V F D C 
T*-F (^S^-^FWx-^tlBS^-^F© 

[0 0 4 6] bj&>bfc**S. &r b'bflHl-fcO.fcStefc 

sn5t)(tTjaa<. ^iii^-F^oiftAiHiKs 2ic^ 

UTtt. ^«^©^M<i¥D*i/h$<^^ e fc-5lc^ai^E 
-HMfiSn. DCT^-FWDttAHBSS 5 Kfe^ 
TH «F^fl;^j!|t^»i:ftS < ±:5lCDCTt-F^ft 

[0 0 4 7] DCT^-F«JOa^.[eIK5 5<fc0ffl*3 
nfc I tf^-vCB&^-^ttDCTlHl&S 6lCA?j£ 
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nrDCT (igmn-y-f >g&) aasn. dctm 

t-g&Sn-S. d©DCT«®ttgT'fbIsIK5 

Sn, ftifflMA7 77 5 9 0f-i'iii (Ay 7 

[0 0 4 8] pTSg«F^|Hl»S5 8tt, fi?fl;lHlK5 7 

T. S^b@e&5 7ii9«if&$n5B«7 i -^ (£©« 
I tTi'^Y©?-^) £. 08;UiA7V>(Huffi]i 
i0 an) ??^t*©Rl^S?f^{^mb, lin«/77 5 9 
Ctil^-rs. *&, »I&ftft*ffl;leI&5 8Jcfci, g^Nb 

H*5 4j9»&©=p|tffc-p (H#^SI, WS^m. & 

^ai^-F^jom^iHiKs 2^e.©^aj77^ (7 

FXtt7-f — Jl- F^SJ*- F©V>1*n** 
WefeZfttz.fr*K-t7 ; ?!f) , RtfOCT^E-FSODifc 
AIUB&5 5*5©DCT77f (7V— ADCPE-F 

a? x«7 FDCTt- F©^-rn*<^*nfc*^ 

[0 0 4 9] gfAy77 5 9tt, ATJ^nfc^-^S 
-^F#«lb. gffiMC#JfcT*7*-*£«^fl:ig85 7 
(Ctt*-T5o 2IMA*y7r5 9tt, 3tmAy7T5 9rt 
©7*-*aMfttffgJ:l8ffi£-?iiM-rs<>:> STfl:W® 
W*fcJ:-3T«?fl:iail5 7©M^ftX7 1 >y^*^#< 

-5. ^ntttitlC, SI^A*-y7r 5 9I*I©5 ; - : J' 

g^bMffllM^lCfc o Tfi^lMIS 5 7 ©fi^bX? <y 
7"*/h$<-r-2>^tt'«t»3, fi^bx-^©^-^** 
^©i^lCbT, 2&ft/t?7r5 9©^— 
A7n-Xtt7>^7D-*tBS±3n-5. -tbT. il© 
A5/7T 5 gtC^^n^-^tt, 3f3£©^-f3>^ 

-e^*ffi$n, ta*«T6 9£5>bTei£Kicai7j$ 

[0 0 5 0]-*, STflsBBS 7«fcr)til73Snfc I bf 
i'9 1 ¥©-r-^tija»S^'fbIsIK6 OtATJ^n, «TYb 
40 [3B&5 7*0 nsfi^fl;^^ y 7*»c2#JfcbTj£g 
^bSIXS. )S»S^leIK6 0©ffi7jeiDCT (ffiD 
CT) HcA7J$nT2»DCTai31$n5. 

[0 0 5 1] iut, ^lsII!S6 6lCtt, F«) 
0»AIhIK5 2d^©^Sl7^yxorDCT^:-F«0 
^A(hIK5 5*^©DCT77^**A7J$nT^5. * 
fc. ^«IhIBS 6 5 ttt^fflt- F«J D«^.[hI» 5 2 A^e 
© J f-jll77^A73^nT^S„ I DCTEIK6 1 TJ8» 
DCTMSnfcf-^lt ^@K6 6, «ECS6 2 

mm&m&G 5^-r^ticfco, ^-^©s^tt** 
50 ^e.nfc«. 71^-a** u 6 3©W77^a!iia«fiB6 3 
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aiciftj&stu iatssn-5. 

[0 0 5 2] S)#^^h;^ai[El8S5 0tt. 

0S;Ui> I, B. P. B. P. B • • ■ ©tf^-V 

lCA*$nfc7 P-A©B«£B t LT^af 

^spfcf^^vturffia-rs. bps. ±ieBtr^^r 
tt«3rMH£#5fc&. ^^Sliii^tbTroPfc!^? io 

[0 0 5 3] -e-HT, F;l*&ffllHl&5 Ott, I 

Vtm-n&ma'Alz* &7JKB«8B5 l ctrlBltsn 
T<^5Pt^3 1 ¥0BI&7 i -?©&g£BBirr-5,, *V 

U-ABS» (^iffl^) ©ffi^ffifn*t, h;v 
tfcffllUK5 0j^^^-F«D«*ES!&5 2<t : f4ffl*i| 

2S^WJ«EBS5 4tt. Cfl5Pt:m07^D7 20 
Di/^©--pai^©«^ffl»»C^LT, 71/-A/7 

u < an^i^aa©^*- f stsfc-r 

[0 0 5 43 B&PWSI^-Fj^JfcanfciSfcB:. 
SEff SP 5 3 l*|©;W y ^£±a> Lfc«fc 5 a 

SEtjT, ±82Plfi'5 1 -*'©H«7 ; -^tt, I 
tf^^VWBIfe^-^i^t. DCT^E-FSOfltM. 
0K5 5, DCTIa|K5 6, m=?it®&5 7, «>J£g?3F 

tMsnni 5 8 . autsx ? 7759 *fl-i,Teai»fceas 
sns. ^©B^^-^a. 3»a?fti2iK6 o. 50 

IDCT0K6 1. &m®&6 6, &IMg6 2, ££|sl 
K6 s^lt^u-a^'J 6 3©m7j^fflliii«fiB6 

[0055] -7J. »*we-F©fc*fctt. &g6B 

7 U-A ^t"J6 3 ©ffiR5r?4B!W«« 6 3a CEttSft 

HP£. ft*fflRBK6 4tt. ^MffJjeialK 5 4 40 
®«S6 3 a©K*-tiiL7Fl'X<£, Hl/tfcffl 

[0056] n$4ifliiiK&6 4±offl73sn^aiHis 

^-^tt. «IF8 5 3a lt«*&2ns. 8[g88 53a 
HU ?a«-WiD9*&lltt5 2£D0Ufr£ttfc#IM 

«i07?DyDy?©7-^!!^, 8&i*1ffiSlHl&6 4«fc 
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^-^fcflSSU ■€■©£# (^83SM) £Hi7jTS. C 
©gftx-^tt. DCT*-K«J»3m^[HlK5 5, DC 
T085 6, SUSHIS 5 7. H»mft§K5 8. 
Sft/fy 7 7 5 9 £*M/TH1*W?'6 9 «fc QfiaiSCe 

atn dct®k6 i cjzDAmasptztt^tdn. &a 

B8&6 6£:fhl/r8d*l86 2trA7J$n-5. 

[0057] cos&HBeectt. 

;LHI8&5 2^e.© ; PiBl755 r tDCT^-F«J0iftA[Hl 

i-sT i DCTEK6 i^e©m*©s-&tt*^e>n 

[0 0 5 8] £©R£8g6 2fctt. «#S5 3 a 

StlT^*. SJMI6 2tt. I DCT0BS6 l*iffl7J-r 
S^x-^IC A*ttftllB6 4tfti]j!rr«TOIIIMt 
cftfciD. 7c© (tt^Ufc) pk 

^?tOB«r-?*«#6.n5. ^©Pbr^^rCB* 
X-^tt. &&0B&6 5^1X7^^*^ 6 3© 
fl&&?HMMB6 3blCttltett. ElSSns. 
[0 0 5 9] ^©±5t, I ^^©x-^tPfcf? 

r*<D7-9 £.i)mttmn&m6 3 a t&ttMwm 
36 3 b nz*ti?nm&2tifc&. mz, mz^zh 
^fca®»5 ottBK^vwfflassifT-r*. -^d 
7*n y **#■?© 7 v- L,mm#omttmia<Dj:&Z \z 

FXtt7*--A'K i E-Pfttt£U *fc. ^Mfl^lilll 

5 4 li^jfflt- F SrHlftrt^ifflt- H, m^M*- 
F, flbSFTW'E-H, XttW*KIITJIIt-H©V»'rn«> 

[0 0 6 0] ±ifiL-fc«fc5te. ^k-Art^ifflt-FX 

«Sj^aX«a^b!r«;r3aAe.n5. d©i:#. P If 

si^ns. cncMbT, HXttw^rrtff 

[0 0 6 1] JSStgP 5 3 pgWX'T «y ^j&JSjS c MCSJ 0 

6 3btEttsnT^5M (i>*o*&. pern 

©H«) ^-^^^Ul^n. KlitJfftleJK 6 4 JC«fc 

tC»*BLTSi^1i«Sn5. IP'S. fft#ffl«HI»6 4 
tt. ^WWfcB* 5 4 «t O^T'SS^E- HOR£«ffi^ 
Sflfct* IC 14, fibSr?MBflt« 6 3b OK»iB U 7 F 

i&^^i' F;nfttaigK5 o*»v»stU73Lri»a 

[0 0 6 2] 8&#M«08&6 4«kOffl#;*ftfc : ?iB!B« 
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=r-9 tt. SiJfSg 5 3b tCttl&SnS. ®#Sg 53b 

oflW&stt&^jfflBftx-^saaJSu -€-©g#£ta* 

-TS. dWM^x-^fi. DCTt-HWDMlElKS 
5. DCT[alg&5 6. S^flS®K5 7. nJKfiW^fiSia 
ft 5 8, 3imA*-y7r 5 gS^LTfflTjSSB^ 9*>*>e 

[0 0 6 3] SJ?fflS5 yttfi&j&dmzVJQ 

g86 3 atciaiisnT^sia* war?- 

*©H«) 5 s -* fc. S^jfflH«SS6 3bltiBft$tl 
T^Siii® PbTi^*©®*) x-^t 

dtK*ta2n, Si#lf«[aI!S6 4C«tr) > b)l> 

Sans. K«MfiElK6 4B. ?Mqftl9K5 

TOHWi 6 3a &«^r^fi|]Bftffi 63b ©^3-tH L7 
FI^S. Sj£^? h;HfttHHIK5 0*^$m*LTVi 

[0 0 6 4] «i#«ffiiaK6 4ioaj*$n^jH!iia« 

5 s -* tt. SSI?S85 3 c fcftl&Sn*. SI¥S5 3 c 

StBTJ-f*. C©1»t-^11 DCT^-HSJOife*. 
H&5 5. DCTIIJ85 6, *?<fl:|5F»5 7, Uggft 
^fclHlft5 8. SA/ty77 5 9ft^bTtU««76 9 

[0 0 6 5] Btf^g=-V©iil«»4. flS©®*©^®* 

[0 0 6 6] ft, 6 3lt*5ViT, (577^ 

HHME6 3 a &tt&Mm{MB6 3btll 

[0 0 6 7] a±fc*t>Ttt. »g:/ny^£«N>£b 
7Rtf0l 8 lc^T^?n:7n 

n. esian-s. w. &27d?»**ta-r««6©ft 

[0 0 6 8] Jfcfc, 01 9tt, 01 4©t : 3-^3 1 © 
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te£^Hlft9 0 OuOtW&MtiBMS 2 
lT*«tt^ft ®ft 8 2 tt. S«/t y 7 7 8 1 J: 0 

[0 0 6 9] a*S74b@K8 3\t. ?Xfifl[^bllK8 

X^y^CfiEoTjffiS^fcU I DCTHIK8 4Cffl* 
T*. 38*S?fl:ilBS8 3iDffl*Snfcf-^ (DCT 
ffft) tt» I DCTIHIK8 4T2»DCT^a$n, 
mK 8 8«K,T«JW8 5fc«»an*. 

[0 0 7 0] ^fttsISS8 8fC«^iBS7 7^R^DCT7 

a? dfics^r i dct@»8 4«toftjf&anfcsia5 : - 
^©a^tt*«o-ci-»5. 

[0 0 7 1] i£g|g8 5 tC#U&3nfcH«7 i -:5'# I K 
^?^-©x-^TS&-5S^iCtt. ^-©^-^ttigSSiS 

* (PXfiBfcTi^*©^-*) ©T'SJB«x-^*« 
©fc*IC, ^ft[Hl8S8 BS^^k-A^'J 8 6rt 

30 [0 0 7 2] mmSS 8 5 fcftl&anfcHfcx-i'*. * 

© 1 7 Iz-Aifflltr-^ ^SIBIfe'r-^ « P 

tr^?-v©^-^Tafe-pT, ffl^a^-H©^— ^-r 

»«*^ica. 8 6©tt3rMtlMMK8 

6 alC|B1S$tlT^-5, 1 7 W-AitrwHtftx-^ ( I 

tr^?-^©x-^) aWK*aan. »**MBEn»8 7-p 

*rr 5i(i#i«®*«ffisn5. *i/T, mess 8 st*^ 

T. ^fftliIE58 8£^UT I DCTI3IK8 4«tr)«ie&3 

40 ^©HDSS^nfc?-^. «^anfcpfcfi'5 i 
■v©^-^«> testis stc^tcAAsnsiaftv 1 -^ 

(Btf^^-^XttPtf^^Y©^-^) ©^HH^- 
^*JS©fc»»C. &&|eIB&8 9S^l/T7WA^€>J 
8 6 Aa>«^F?HHftff8 6 blCflM&SttTiBiaan 

[0 0 7 3] PWft©f-m-3Tt>, H«I*J-T 
Sit- K©x-^tt. I ei'^rox-^t^filtc, Si 
»S8 5^*5^T5ttSttff*3-r. iE-©SS^IslK8 9 
S-^bTS7J?-iB!IH«SB8 6 blCl5*$n5. d©Ptf 
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*£>&«>, JI©l%&rf4, Sfc'7*-?yh3EW3 

2^mj]$nts.^ (JijELfc.t'Sir, Btr^^-vwsc 
n. estsnr^*) . 

[0 0 7 4] I DCT(eIK8 4 t kOft^^*lfciS®7 i — 

ft[5IK 8 2 «k OMSnfcffflt- F KSttfcLT. 7 U 
-A^t'J 8 6 rtroitt^^-iBIHifegE 8 6 afcEttiSnT 
V>.5> I ^^©Bffc^-* (M^SI*- F©S 
£) , a*^SW«eE8 6 btfBISSnT^SPtf;??- 
YWiffl*^-;* (^TJiNffl*- F©«£) , XIJffflM 
^FOBIftx-* CW#ftWE-F©»frt timfrtiiZ 
n, K#*filHlg58 7lr^V>T. nj£«£^fclsj&8 2 

nr. ?«Mi8«£isfe2n«. flu n«m««Ka: 

1/Sl>8§ (HfH^SFE-F©*-^ Ctt, ^fflUHlft 
[0 0 7 5] croASfcUC. ®l^afilHlSS8 7Tit 

®88 9S^LTW*®?9 U0H14©7t- , 7? 
F£&Ih!?&3 2 fcfflrtSft*. flU u©mfffl*ttB 

[0 0 7 6] B£<?^*©M*#Sttift3nfcft. STJ^ 
)Bliii«BS8 6 bfCiStg^nT^SPtf^^WiSffex- 

^awwastt, »sffi«[ai&8 7^Lrmnm8 5 
tc««&sn-5. flu ifc^ffiffittfffen^ 

[0 0 7 7] IS. :Or3-^3 1!:ti. U16©I> 
3-^1 8K:*Jt« : PiH ; E-H«IO»AIl»5 2iDC 
T*-F«D«*.HJ*5 5 tfc#«r*B»*»H5«Sn 

7 - Jl- F © 7 -T >©ft^ t.mW.7 -C — F © 5 -Y > © 

UTES-raastt. n*4HH§nft8 7«sftfTt-«. 

[0 0 7 8] *fc. fiLhfc:felr»Ttt. ©SM#©«lSt 

•3v»TRiBbfc!8«, fe^m^©saafcn^icfrt>ns. 

*. SiS7j[Rj&)^*¥7jrfi](Cl/'2lcU& 1 b©**flB^5 



50 



[0 0 7 9] 

mn onmt \z & ^T&?it&.ztm&?{t&ff $ m \z 

7-V 70 Sffl^S. ^©S : P'ftil@lrtt2j6ie6 2 



TfifitUT. fi^fcfftt (QUANT) ****. C©«^flS* 
ttlCtt 1 e. 3 1 ©SE&ftJ&tfflU 6*1X33 D. ±BS : ? 



[0080] ±Ea j jHfc««. -«©■<&£ @®©x- 

Tfl:«««v»T£E«rt-*i:i. ESi©ffl8ia<ffi 

WK«TO«*O»**W«'r*DCT1J<MsfcJ:0ffi 

tt. ±12STfcfttt©&:*:<lr*.5 3 i£fflwrt>. a 

BS©+M" XCJEIBT* £ 1 i4T«ttt>. 
[0 0 8 1] Sit, ##teKMW:M**1W:5fc-r* 

»■&, «;U4ii*a*K£A,£&»r> (nxwxtus) h 
[0082] ast, ■*«*o»«fl:te*v»Ttt. jee 

[0 0 8 3] «£ot, m*im&tfiibt£toim\zto&m 

Ffili^:€r<^ft-r5. «Mt1Wt*i*&2 
rnt4. a^wtjst^sviiBBicfcsii^ctt, 

[0 0 8 4] JBfc, S74U»tt«t*«^«BtCft««« 
\Z, *FflHWtfcl«»t«fl:S*Tfe. ±IB^*lf-yF 
«H:St^^^»bU^^:^». «BJ^.«. **fc»ttfe3 0ji» 
5 3 lfc«flsa*fc»^Ktt. ±ES^Yb«rtt*«3 It? 

*t€©»4tfy Ffi©5%fc^fl:-rsrtttfeVi. d 

nra. *3 a ft»tt*«**v»«Hfc**«^fcj4, s^fl: 
Wt©IBIB39CMWt*t» c t spurns. 
[0 0 8 5] a±©J:'3ftWHt*Hr*fcefc. «T 

40 ffcf$tt£l,Tl*>S3 l©#«C«**»5US-£©*3: 

ffl^s©ri4fe<. mmtz%m\z-?v\tz/V-$tt&. 
i»tft«. -nr. « ; Wfc»ttftJMHSftftj«c"T!/tr> 
ifLtctZ ©±E«Tft*Mt ft *a6 S & 86 ©KHbflMI 
t C ©fi^ft«S»C i SfiTft:#tt t ©H^S:^ 7 K« 

fflrs^nsctt)*^. 

[0 0 8 6] 
.»7J 
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31 



32 



<>?' Vfa 






S14 (QUANT) 


10&&SJ1 


21»M 


o 


0 0 0 0 0 


1 . 0 


0 0 0 0 0 0 1. 0 


1 


0 0 0 0 1 


1 . 5 


0 000001. 1 


2 


0 0 0 1 0 


2. 0 


000 0 0 1 0. 0 


3 


0 0 0 1 1 


2. 5 


000 0 0 1 0. 1 


4 


0 0 10 0 


3. 0 


0 0 0 0 0 11. 0 


5 


0 0 10 1 


3. 5 


0 0 0 0 0 11. 1 


6 


0 0 110 


4. 0 


0 0 0 0 10 0 


7 


0 0 111 


5. 0 


0 0 0 0 10 1 


8 


0 10 0 0 


6 . 0 


0 0 0 0 1 1 0 


9 


0 10 0 1 


7. 0 


0 0 0 0 1 1 1 


1 0 


0 10 10 


8. 0 


0 0 0 1 0 0 0 


1 1 


0 10 11 


9 . 0 


0 0 0 10 0 1 


1 2 


0 110 0 


11.0 


0 0 0 1 0 1 1 


1 3 


0 110 1 


13. 0 


0 0 0 1 10 1 


1 4 


0 1110 


15.0 


0 0 0 1111 


1 5 


0 1111 


17.0 


0 0 1 0 0 0 1 


1 6 


1 0 0 0 0 


19.0 


0 0 1 0 0 1 1 


1 7 


1 0 0 0 1 


2 1. 0 


0 0 10 10 1 


1 6 


10 0 10 


2 3. 0 


0 0 10 111 


1 9 


10 0 11 


2 7. 0 


0 0 1 10 1 1 


2 0 


10 10 0 


3 1.0 


0 0 11111 


2 1 


10 10 1 


3 5. 0 


0 10 0 0 11 


2 2 


10 110 


3 9. 0 


0 10 0 1 1 1 


2 3 


10 111 


4 3.0 


0 10 10 1 1 


2 4 


110 0 0 


4 7.0 


0 10 1111 


2 5 


110 0 1 


5 1,0 


0 110 0 11 


2 6 


110 10 


5 5. 0 


0 110 111 


2 7 


110 11 


5 9.0 


0 1110 11 


2 8 


1110 0 


6 7.0 


10 0 0 0 1 1 


2 9 


1110 1 


7 5. 0 


10 0 10 11 


3 0 


11110 


8 3.0 


10 10 0 11 


3 1 


11111 


9 1.0 


10 110 11 



[0 0 8 7] £©#SI^£»^J©S^b#tt£ffi^5;i 

ticfcO, ±i£bfc<fc3&S^tefttt©«effllc±0£t; 30 

[0088] 02 otctt, m&o#mwj.§km<z>mj-tt. 

£ ffl V» tz t * © itm ©«& WfcffiJjK s^-r . 
£ ©#«^fc&^J©£^'ffc;*H££glS'r -5 S:* t* R OM 

(u-f^u^u) m&jawz7—zr)m2 o o* 40 
ffl&U £©^-^1^2 0 oa>e 8 Mv bom^ibft 

[0 0 8 9] HI*. ft*©Bfftft#©flF^fl;£eRtf& . 
©fit, feL<$i^7(CS-r«fc5**^!ft»JlJ©fil*ffl SO 



±f2iB&fl-^©ra#fl;eBi*3©S^fc;$gx 
tf±I2H&«^©fi#ftMBrt©£fi^t;8§fcf;iif|g§S 
C©*SSttlElBS«^±^<, ±12® 

«<i^©ft^bsg&tf£-s?fc8e©*§j£ 1 1 o r*i?r 

[0 0 9 0]fIT, *^tt±^©mtfrfi*. «j£ 

Tft©isicii«j&fi^!f#tt&fflv^ n 

©7?$.S. 
[0 0 9 1] 

«F*fl3*tt-Ctt. S?fls©K«rtt. M : ?ft;^fS©rt©2 

©^#ifc©m&£^§i-r£&«&©ffi&sf§ i ©»^t« 
8. 2©^#^ffic^j?[3n?.^jB:(cffls-rsffi^2 

ffl&fflV»T^Sns*^©ST^14 (QOWNTXcS-2 

[0 0 9 2] *«Kic«5ii^m^©S^fl:*j* 
rtt, jass^rofiRictt. fi?ikiSffl©rt©2©'<$s 
©ra&&*s-r£fc&©<t££§ i (om^itmm. 2 ©^ 
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%mmzm& znzmmzmm-rzmzm 2 ©a^Htra 
mtvr, 2<os<zmm.t±&&i8.t<Dmmiz&r)#m 

[0093] c<»£z>i3im®mi%<DnmtJ}m$>zwz 
&&$cm-rzrcif>o®.T3b2,m 1 ©a^fiMBc k, 2 
fiTfcflMIfc (i/2 + j) ^ffl^^^ttctoe^fl: io 

[0 0 9 4] JUl"?, j, kttiE«)^&T*D, i ttO 
XH 1 TiSnSfiTSS. 

[0 0 9 5] St. ±ES : ?Mfc;ftteQUANT tt, 
QUANT = (1/2 + j) X2 k +2 (k+a) -4 

[0 0 9 6] $ £ \Z> ±ES§ 1 OBrPftflrtiaEttB 2 © 
*FflS« «E J: 0 **±E*FflHlMIH:. 5 M y V (Dft^ 

•jgssn. ±iH4^^«k. j . i t±^m=HU» 20 

&t<DMm*. ^lXtt^2feb<tt^3X»^4tC^ 
[0 0 9 7] *©3*, ±IBfi^ft;Wtt**2ittSrT?^ 

[0098] c©ts. nw&-9*:itmttr*m 

1 ©*HfclWRkR:.kr>T***ey h#->7 
[0 0 9 9] S^fcfil SB©rt© 2 <0^g3R©itSc 

ft*Sf*fc»0«T**JBlO»Tfl:««ICm. 2© .30 

^eaMtfc***ft*ii«te«3-«-sflrr**jB 2 ©a 

£8c<@ (Sft) . a, (i=l~n) teOXttlT?^* 

[0 10 0] £©tt. ±lES^fk$H4QUANT tt. 
QUANT = 2 1 " _1> +ai x2 (, - !) + a 2 X2 (,!l) + 
• • +a 0 x 2 ( '-'- n 

fcjSfSC-eassn*. u^T, n ttfi^fc#tt©*il«£ 40 

[0 10 1] ±Emi©ft?fctimbn©4[D« 

ESS 1 ©*Ffc« fBRtfSfS 2 ©STftlf ffl«fc 0fi£*±fB 
S^ftfSStt (L + n) fcfy h©«F*T*8iSn, «W 

[0102] Sfc> ±ESS 1 ©«T MMI&tffll 2 ©fi 
^flSiWB* DJ«*±EJmi:«Btt 5 h©8F#TS 
»S*U ±B**fcflratai. a. £±fEa^fc$H*<t© SO 



ftH¥6-3 3498 3 

bmeu. S3xtt^6ica-rfe©t-rs. 

[0 10 3] COi*. 1Wfc5^*«B*Ffl:T*» 

[0104] *&mz&zw&®^<Dft^{£nm-e\3.. 
x^a^Ta^©*******/****^*! 

mmm^-it £ tk-t k a. strata©!*?© 2 

fft©ffi 8t£g3i-r Sfca©te£SfS 1 ©STMMR. 2 © 

^*sMte**an*««»c«sr*«*»2 ©a^fls 

fitl/T, 2©"«€rfcttci:±Et8ftd:©£JHB£fl!^ 
T*£n5#8!J&©a^b'&ft(QUANT) tat^V»T*F 

[0 10 5] IC-e. ±E»*tfv ha©SMffi«. 7k 
-AJWSrcff r> z\ t stMRtr*. 
[0106] it. *%wtc^-5pi«m^©«F^fl:Ke 

Tftt. A*BIS«^S:0f5£© : ?iB!lliI«m^S'ffl^T«F^ 

t, a : ffl:iff«©i^©2©^^^©jiifc*^-r.5fc» 
©*«» i ©arflrtML 2©<**iiMK:**an** 

*fc±E«*£©^«SJBV»T*«n*l|5«»©« : J l 

■fb^tt (quant) fc*rtoT«?fl:«frr*?fl:«i, ± 

t*5flrLT**Ci:fcJ:D±aUfclBB**»r*. 
[0107] ssic, A^©fm:S 
■Ttt. A*H»«*ftHfje©^«lB»fl»ftfl§V»T» 

*ft-r*w«fl:*t. ±Einwb«Tr»^fl:*nfc«^ 
ic»fft©*aiwitfti«-«ft«i. mm&f-itL^mtD 

JttKyHSWWSWBIi. ±Ef¥«SB©IIHKiSi!i 
*!C«^^T«^©*tt**r«»/#«fflWPfc« 

a*> e> ©«»/#«oiis^«ittfir94s«»NHHis«A 

±E»ll«M»6©e«fi:WBS^fi:«JKr 
»l©«^Nb«t. ±E««MI4£A«^6©«»/# 

iE£ftgw>e>©fpffc. a^itffi©!^© 2 ©^#^© 
»a&*«-rsfcae>©tt^« 1 ©fir^«a, 2 ©-c£ 
iiMifcji»sn*fl»fc«sf ***JS2©*Hb«« 

tUT. 2©^€mfflt±E«*i:©S#S<&fflV»T* 
Sn-S^Ng^WS^Nttfttt (QUANT) (CS^ViTS?fl:S 
MT^ 2 ClTftii, 1 ©»Tfl:«X»4» 2 © 

[0 10 8] Z.Z.T?, ±EfMSB5tt, 7V-A#ttT56 
[0 10 9] 4:ffnir{R«Hftfi4»©S4flSErttT». 
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S : Hfcfim©i*3©2©^3i!©li 
j&sr^-r •sfcacDfis^ i ©ST*t;fi?fa. 2 ©^trm 

fb#tt (quant) Kg^TigfiTflrr 5 CI fc fc«fc 0 _Li£ 



C0110] err. iSS^/^S^fi^fl:^^ 
[Oil 1] Sfc, *^t^sHlsm^roS^fiB 

•rsfcaoftsjgi ©stress. 2 o^gmmizms- 

£n5fc»fcfcSfSfii£|[S2©ft?fl;1fffiiLT. 2 
(QUANT) SB* U ±E*I£fi&*Ht;8B>!»'S©STft; 

*ft&f ! -*fc±EW±sn&ii*»©*3Hia«tfc* 

7-?izm%.<?)mw&m-?&&m£*&LTfSi.zz\t\z 

[0 112] ::t, ±sa»s^b85tt. ±ESgi©a 
Tteif*8£gtt-r.5?-7>a5£, ±GIB i (o&^itm 

*fc*"^V»"r±E«2 ©*Ffl;flHB*5'7 h"T*^7 h 
#at. ±135=— 7>»*&©ttl:*j&±E5'7h?««> 

&©a*ifcio#T*aiiSf«fc, ±EtfftsnfcT 

[0113] s&, Jimmm^im^ ±ess 1 cost 
fls*«fc*«r*x-^*«fc. ±e?— 7Vwm»&© 
a* t ±ie^ 2 ©s^ftif & t * jd#t 5inj?^a t . 
-LEm**»*» 6 ©in* t±E»?fl:*n&5 s -*' t * 

»JM-«»JM«i. ±B!Rff^K*&©tti*&±BJB 

1 ©ST'fbffffitcJrO^J&^nsify f-^7ht5y 
7hfSi*ttTSD, ±ESII?^a»4, 3S©ilD# 

[0 1 1 4] S6t. ±IH2»ftTftgStt. 

©tb* t ±eis 2 ©sra** t &nng-r sin* #a 

t. ±ETO«tt^SfcJ:Dtt^snTB«5 ! --i' 

t. ±E*s#s*&©ffl*i«w*^iiwfc©«ti 
**masi't-*3aai&9i£. ±Es«#a*^©ta* 

£©*. -kE**#SW» &©m*&±Em 1 ofiTflsHF 



[0 115] 

IfP«] «TfltfWt*S«ftB0«©ltfc*»U £© 
[0 116] £©£#. BHkO^ttVi&JIStS^hiK 

[0117] a«itS'7hawt!ew-rtmut 

10 Efiga?fc£ff5. 



JO 



40 



tTfcfi?*8K (i V 



[0 118] 

rata stf. *^w©»*uvi*ffi«ic^^T, 

[0 119] *58W©® 1 ©5WMW4. «Hb*«© 
1*1© 2 ©^^^©ffiScSrgS'ri.fc*©®*^ 1 ©ST 
flSiWB. 2©^**«lC!IU»Sn*IMRK»»-r*«fc 
*2©JKNfcflMIil/r. 2©~c**tt&-hE4Mk£:© 

mete v>t^£ n*#ang©»:5a©aT'f k»tt (qua 

NT) fcaWV»T*^fl:Xtta!«Tfl:*fT: 
E*i©*?fls1INW:k. ±eiB2©*7fl:ffi«ic 

/2+J) TIB© (1) 5t<fcD«T 

fcftttQUANT ,tatT#s. C©STfc«rtt£ 

jbv»t. ■•««©«F*M*«T?»*NF*MfcSfT<r>. 
ft^©S^ft^BT?ttffi#{fc^ff 5 . 
[0 12 0] 

QUANT= (i/2 + J )X2» +o • • • (1) 
( a =2 (k+2 > -4) 

±E (i) ^*© j ar;kfiiE©SEfttr*o. i «ox 

ttlT?^$n-&<iT$>-5. 

[0 12 1] CCT, ±EMPEG7?S;(cJ;ip??^ft$ 

©!HMMHMba-Hj5««±UT l b. -«lc«ni7*«9 
W9J©3- ±Etfy hX h 'J-A*T? 

14. 2 3fi£t±©0*»ai<3-H*»«SiJ©n-H-C» 
fct. *©ffi©TO£ftim:3-K©£©J:9tt 
ifi^itlcfe^Tfc. Oj6<2 3fiEUJ8< £t))«ftlr>J:5 
fc, *©l!l©W**«F<Wfc3-H*tllB-r*fc»fc. S 
^WttlMWHMIHB©**? y 0 Tife-5 £ £ 

[0122] (i) siT^gisnaftjrijte. ±esta; 

If fflk *HjeflSbT*A*l«2 ©t***»*i:-r*« 

fflfcarefco. ±E«?fl:iiwiJ-r«»sn*«fctp 

frnf4. -€-©^S»4 2 X p <@mffiT«J 0 «t)-5. 
[0 12 3] )k\Z. (1) iCt?S-rili:**T?#-5a^k 

[0 12 4] 
[£8] 
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3T 



38 



or m 


m^itmrn 


«^fk«14 (QUANT) 




k 


j 


i 






0 


0 0 


0 0 


o 


St it 


& it 


t 

0 + x 


i 


00 


00 


1 


0. 5 


0 0 00 0. 1 


2 


0 0 


0 1 


0 


1 . 0 


0 0 0 0 1. 0 


3 


0 0 


0 1 


1 


1 . 5 


0 0 0 0 1. 1 


4 


0 0 


1 0 


0 


2 . 0 


0 0 0 1 0. 0 


5 


0 0 


1 0 


1 


2. 5 


0 0 0 1 0. 1 


6 


0 0 


1 1 


0 


3. 0 


0 0 0 1 1. 0 


7 


0 0 


1 1 


1 


3. 5 


0 0 0 1 1. 1 


8 


0 1 


0 0 


0 


4. 0 


0 0 0 1 0 0. 


4+ 2 X 


9 


0 1 


0 0 


1 


5. 0 


0 0 0 10 1. 


1 0 


0 1 


0 1 


0 


6. 0 


0 0 0 1 1 0. 


1 1 


0 1 


0 1 


1 


7. 0 


0 0 0 111. 


1 2 


0 1 


1 0 


0 


8. 0 


0 0 1 0 0 0. 


1 3 


0 1 


1 0 


1 


9. 0 


0 0 1 0 0 1. 




f 


1 4 


0 1 


1 1 


p 


1 0. 0 


0 0 10 10. 


1 5 


0 1 


1 1 


1 


11.0 


0 0 10 1 1 . 


1 6 


1 0 


0 0 


0 


1 2. 0 


0 0 1 1 0 0. 


i 


i 


1 7 


1 0 


0 0 


1 


1 4. 0 


0 0 1 1 10. 


1 8 


1 0 


0 1 


0 


1 6. 0 


0 1 0 0 0 0. 


1 9 


1 0 


0 1 


1 


1 8. 0 


0 10 0 10. 


1 2 + 4> 


2 0 


1 0 


1 0 


0 


2 0.0 


0 10 10 0. 


2 1 


1 0 


1 0 


1 


2 2.0 


0 10 110. 


1 


f 


2 2 


1 0 


1 1 


0 


2 4.0 


0 1 1 0 0 0. 


2 3 


1 Q 


1 1 


1 


z 6, o 


0 1 10 10. 


2 4 


1 1 


0 0 


0 


2 8. 0 


0 1110 0. 


i 


i 


2 5 


1 1 


0 0 


1 


3 2. 0 


1 0 0 0 0 0. 


2 6 


1 1 


0 1 


0 


3 6.0 


1 0 0 10 0. 


2 7 


1 1 


0 1 


1 


40- 0 


1 0 1 0 0 0. 


2 8 + 8 > 


2 8 


1 1 


1 0 


0 


4 4.0 


10 1 10 0. 


2 9 


1 1 


1 0 


1 


4 8. 0 


1 1 0 0 0 0. 


1 


r 


3 0 


1 1 


1 1 


0 


52, Q 


110 10 0. 


3 1 


1 1 


1 1 


1 


5 6. 0 


1 1 1 0 0 0. 



[0 12 5] S8T?lt m^itnntVX, k&2\dy 
K ]*'2k'^K i Wl k'y h©&ff5tf»/ 

38© 5 \Ly b\t&±tiLify f-tf>S(Ql Q2 Q3 Q4 Q5) £ 
U S8J©2t?-y h0ft?4bflHBk(Ql Q2) £ (1) 5* 
4>© 2 ©^^©itSfc^-f 5fcA©fflTab-5S l © 

Zfl \>y bV&Tltmm i (Q5)£ (1) 5£<f©2©^€r 
CO 1 2 6] XT-7ik2nz>8MMtiL<Z>&1r{m& 



50 



[0 1 2 7] ±i3fi?ft;if«k, j. iT7R-f5tfyh 

s^fcfttt© 1*531 £-e<Dm&mz><D\z<&mt2. 

#359! lz& fcfi^fctfftt t 

[0128] ^8 -eta, ±^©«k5icfi^b#tt 

+ XX2" (nliSM) £&-?£tW%%. CtllZ 
«fc9. ±IH8<imfi:©^JU— ^«5tS*>6,0+X. 4 + 
2 X, 12 + 4 X. 28 + 8 XT?SStt<&. 

[0129] act. ^8^-r«t5&*«s^as^© 
rt©fi^ft:4#ttfl*lHlK©eiWI«j«S0 1 iw^-r. 
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[0 13 0] ±gBX©&3»]B, ±Sfi^fl;19ffi(Q3 Q4 Q 
5)CDfi^->7hgl 1 OttATJU S^b«?8 (Ql Q2) 

om&m^xi'y h-rscticto. xx2« (n«g 

&&) £«St5^t*5T§5. AP%. ±IHS^fl;fi3lg 
(Ql Q2) #(0 0) TfcS&Sfcf 0 bfy K (0 1) 
fcS«ltfyh#. (10) -C*SfcSfcf2 (1 
1) -Cfc.Sfce.fcf3 t?>> ±SES^bfi?38(03 Q4 Q 

[0 13 1] Z.Z\T. 5=— ^l^fgl 1 HCA7J 

$n*±Es^fl:«ffi(Qi Q2) <omt. ±m^-^)VU 10 
±mr—zr)v&i i i^T?)i^*ai$nsMS2 1© 

[0 13 2] 
[3?9] 



Ql qz 


S 1 


S 2 


0 0 


0 0 0 


0 


0 1 


0 0 1 


4 


1 0 


0 1 1 


1 2 


i i 


1 1 1 


2 8 



20 



[0 13 3] 0 2tC«, ai+©->7hSl 1 0 

©«B&Wft«J&£;jVr. &ANDV — M 2 1 ~ 1 3 2 
!::A?jS*l5±fES^bflM8(Q3 Q4 Q5)#, ->7 hfi£ 
J&I81 2 0T±f2gTft;fil«(Ql Q2) fc&^T£j££ 

hl33» 136, Ei.ORy-M 34, 1 3 5S^ 
f2:i:C«t!9, ft^ft:1fa«tf>> hOffi^jfiS^b [0] 
~fcfy h5tt;Wfb [5] icaiAsns. 

[0 13 4] fi^fc1f?g(01 02) i:ffi-5T. JB* 30 

mfr&ztizmo. 4, 12, 2 ssr^-^asi 1 1 

X X 2 0 (n»g«5St) ©±ffi3tf2/ht*Jn#Sl 1 

2 Tanff-f 5. 3 e. tc, ^©jng^ftfcfii© 4 try 1- t 

1SIXX2- ©Tffi3tfryhtC«i:r]7Hy H©ST 
[0 13 5] ±i£©£5ft#N^©fi^b4#&£:£je>-5 

r-yjvz&m-rzztfcjzr), ^<©y-hsc«s^s 
[0136] $e>ir, d©<t3tcbTfte.nfcg : f : ft« i 

ttfc. STft^ft&IBIfe^-* (fi^fcx-*) £LT 

y l-tp©4 tf v vm&hMv Ht&5©t. zm&^it 
ft&fcilHfeff^roffHb^-* (fi^ftx-^LiLT 
©^««Si:©^SC^lrtt. 3a©flnSCS&ffl^T*St 



f$BI¥6-3 3 4 9 8 3 
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[0137] *e. w®mn<»nmtmnB.Tf&mt& 

Brt©^S^fl;l5lK©«K«fc«^i&03C^-r. 
^;i^B 1 4 1 it A*sn*S^b<f?§(Qi 02) it. ^ 1 

0 tiTjvf <bs 3 izvmztiTism® 140 icig&ti*.. 

[0 138] 
[*1 0] 



Q1 Q2 


S 3 


0 0 


0 0 0 


0 i 


1 0 0 


1 0 


1 1 0 


1 1 


1 1 1 



[0 13 9] '©JnlfSgl 4 OTti. ±BmS 3 t±IH 

mwtmm m 04 05) ttftanzn. comn^nit 
<B«{t^«j&ig 1 4 4 csisns. szt, zwrn^wm 
g§i 4 4ic», «i^s?fl:$ff5fc8e>©«T{bif*(oi 
02 03 04 ^mxs^mmwf-^n ^©s^ftftn© 

SiStfy h£fc£0#A;*jattT^5„ SSC, {f-J§ 
«&Sgl 4 4£tt. &JgffNfc£fT5*\ XKt#®^S 

A7J£nTV>*. 

[0 14 0] ffiU ZLCTV^S^S^bttt, *Hfc 
^©2itSc<StLT^UfcfittfiTft« (Xfy^f 

Tftttt. S^flHtffi©2itScfiltLTSLitffitS^ 

[0141] H ©m^tfJIftSg 1 4 4 C^lAT, 

&\z\t. mMm?fc&ft5tzib<D&=Ht®m«ii 02 03 
04 w&mvHsnxm&m 1 4 2 tstsns. u*»u 
mm/&mmm?ik®&mmz*. o th^st^s 
iRS n&s-&c a. jraPig i4o*^©4tf->h ©&? 

fctf««!:ft : Hbffi?8©&±&lf«.y Kifc* 0 

nxm&m 1 4 2 icsi^n*. mws 142 -m, a* 

$n*:«^bfi?$&tCn bfy h U d© 

*st$nfcfltttv'7 hn 1 4 3 tctii*sns„ 

[0 14 2] hS§ 1 4 3 Kti. S^NbfiM8(01 

02) x.zf±m&M/&mMm?itw&mm>ixi]i<tiT 

ioT, v-7t>S14 3l;*HT, ±i3i®^/# 

iS^S^b«J«lff^lc±oTi8lJgS^b^®«;*nfc« 
±ia*»igi 4 2^e.©m**, ^-©*sh* 

itw&mmz£-DT#mmm=fttiimii2ftfzm-£\z 

\t. A*SnTV^ffi^<fcfiSI(01 02) trS-^tiT#6 

ns, ^ 1 1 izTfi-r-yy h&x. ±.mm&m 142*5 

[0 14 3] 

[^1 1] 
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Q 1 Q2 


y7 hfi 




X X 

0 0 

0 1 

1 0 

1 1 


0 \Lv h 

0 Mv V 

1 t*y h 
2lf«; h 
3 fc?s/ h 



[0144] w. mi iiz&^t, «#/#»»*wt 

fitft(Ql Q2) ©«ttt, £0«t5&Jl^t*oTt)>'7 

[0 14 5] ±IB»Tfl:5 f --^fta!*FftUfcie©5 ff 

eff , Iffti^SPttS^ m±mA\ZKkT<D * 
QUANT= ( (i/2 + j) + (4- 
C<7> (3) 5£*<Z> (1/2+ j) MLtKlnWSl 4 0tr 
XaSftSJWOfffftflMR (Q3 Q4 Q5) K^fjSbTSS 
(4-4/2 k ) tt±flBT— ^;WB1 4 l^SOffl 
Afc#JSLT*5?K 2* f4±E->7hBl 4 3fc*JtS» 
A=Coeff x((i/2 + j) + ( 4 
[0 14 8] ±iaHft«Aft*«6*&»©±B^7 h§§ 
14 3 ±fBfH£gg 1 4 2 tt 

[0 14 9] ±»u&*i©*JMJfc*v>T 
mu a^ftwttoatowsfi^fltjis 6. ot$d, a 

[0150] si ©^shu m?fcmm&" o o o o 

*ffi#T<fc£*:5£K C©ffPftHMB*J" 0 0 0 0 0" £D 
i*l:*fftWtfc6 4, 9 6, 1 2 8a£©««0 



jo* (2) sres-rnta*-?**, 

A=Coeff XSP 

=Coeff X (2 X QUANT) • • - 



(2) 



[0146] #«»« : pft;*«W!anfc»&rc 

3 



4/2 k ) ) X2 l • - ■ (3) 

(4) iCTTR^n^o 

a? [0147] 



-4/2 k ))X2 (k+1) • • (4) 

^TT> «MfT5*tt-C**. ifftWt#6 4XB 
l 2 8l:M0ST5n5t*tt, iKffHtfcfcW-*** 

[0 15 1] «2©*tttt, 0 0 0 0 

30 0" (2&ftSa) *«ffl-r*t*l3»M^-Kn«I*« 

*-r-6^riBtt3i«*-Bfca6» VHamir inn" 

Cr>^#ICfiTft#tt(C6 4, 9 6, 12 8ft2©||fttJ 

[0 15 2] SSfc, ^3CD^JfiWchUT, 2 8 + 8X 
TSSnS4»B©^-y©->7 h*«**<*3E'r 

*#&©*Ffl5»tt** 1 2 

[0 15 3] 
»12] 
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44 



or vn 






M* (QUANT) 




HI 


j 


i 






0 


0 0 


0 0 


0 


m ± 


m it 


a 


1 


0 0 


0 0 


1 


0. 5 


0 0 0 0 0. 1 






2 


0 0 


0 1 


0 


1 . 0 


0 0 0 0 1. 0 


3 


0 0 


0 1 


1 


1 . 5 


0 0 0 0 1. 1 


o + x 

1 


4 


0 0 


1 0 


0 


2. 0 


0 0 0 1 0. 0 


s 


P o 


1 0 


1 


2. 5 


0 0 0 1 0. 1 


6 


0 0 


1 1 


0 


3. 0 


0 0 0 11. 0 


7 


0 0 


1 1 


1 


3. 5 


0 0 0 11. 1 


8 


0 11 


0 0 


0 


4. 0 


0 0 0 1 0 0. 






9 


0 1 


0 0 


1 


5. 0 


0 0 0 10 1. 


1 0 


0 i 


0 1 


Q 


6. 0 


0 0 0 1 1 0. 


1 1 


0 1 


0 1 


1 


7. 0 


0 0 0 111. 


4 + 2 X 


1 2 


0 1 


1 0 


0 


8. 0 


0 0 1 0 0 0. 


1 3 


0 1 


1 0 


1 


9. 0 


0 0 1 0 0 1. 


1 




1 4 


0 1 


1 1 


0 


1 0. 0 


0 0 10 10. 


1 5 


0 1 


1 1 


1 


11.0 


0 0 10 11. 


1 5 


1 0 


0 0 


0 


1 2. 0 


0 0 1 1 0 0. 


J 


I 


1 7 


1 0 


0 0 


1 


1 4. 0 


0 0 1110. 


1 8 


1 0 


0 1 


0 


1 6. 0 


0 1 Q OP p. 


1 9 


1 0 


0 1 


1 


1 8. 0 


0 10 0 10. 


1 2 + 4) 


2 0 


1 0 


1 0 


0 


2 0.0 


0 10 10 0. 


2 1 


1 0 


1 0 


1 


2 2.0 


0 10 110. 


\ 


r 


2 2 


1 0 


1 1 


0 


2 4. 0 


0 1 1 0 0 0. 


2 3 


1 0 


1 1 


1 


2 6.0 


0 110 10. 


2 4 


1 1 


QQ 


g 


2 8. 0 


0 1110 0. 


i 


L 


2 5 


1 1 


0 0 


1 


3 6.0 


1 0 0 1 0 0. 


2 6 


1 1 


0 1 


0 


4 4.0 


10 110 0. 


2 7 


1 1 


0 1 


1 


5 2.0 


1 10 10 0. 


2 8+16 


2 8 


1 1 


1 0 


0 


6 0.0 


11110 0. 


2 9 


1 1 


1 0 


1 


6 8. 0 


1 0 0 0 1 0 0. 






3 0 


1 1 


1 1 


0 


7 6. 0 


1 0 0 1 1 0 0. 


3 1 


1 1 


1 1 


1 


8 4.0 


10 10 10 0. 


1' 



[0 15 4] Si 2©2 8 + 1 6XT?^-f 4#B©£MW 

Tfe. -tft\Zttlfc-?Z>Z:tWT%Z>m-V&Z>. ZL 40 

% 1 OjfcKM&MRC. ffffcflHi**" 0 0 0 0 0" t 

co 1 5 5] mz. ai2\z^rj:itimmttwm^ 

CO 1 5 6] ±BftTfc1IHR(Q3 Q4 Q5)&->7 Mil 5 



BUS, ±IBfi^t;fifSB(Ql Q2) #(0 0) 
*ft6«0 1iyh». (0 l)T&£fr6«l \£y 
(1 0) T*-5&&«2 My (1 1) -C&SfcStoU 
My ±IES^fl:1fS(Q3 Q4 Q5)tt->7 hSflS. 
CO 1 5 7] 0 5tC«, 04*©->7hggl 5 0 ©«E8S 
tfj&«l&£^-f. SANDy-H6 1~17 2CA* 
Sn«±GS7flSfiHI(Q3 Q4 Q5)«i, ->7Mt)SIl 

6 OT±fgS^bf»S(Ql Q2) IC»^T£j££nfc-> 

7 hfifcJ&CTfflO S&C. ORY— M7 
3, 1 7 5. 1 7 6. Ei.ORy-M7 4S^tCt 
fc*0, STflsflRIBfcfvhOtilAW^b [0] 

h6ffl*^?b [6] »ctu*$ns. 

co i s si mrHtAmm Q2) icse^t. iM^K^m 

Sn&fflO. 4, 12. 2 8 ^-7*;l^Bl 5 1 
«U ±?3SSi*ffl$tlfc{i©±fi:4t^hi:±l2Xx2 
■ (nttg«Sft) ©±ft4K5» HtSilDgSl 5 2-Vta 
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XX 2" OTtt3fcfy 8 t> h^fi?>fk1$ft 

QUANT &S4t§^t)!itTt5o ±I2^-^;PSB1 5 1 

*6jBicR*Bian-&«ja. ±mmiommtmm<o 

[0 15 9] jfcfc, IMfom:»fttfK9ftS 
Brt©j»«^fcl3KO«ll8»3a:IBri6SH6lC*-ro -r- 

:/;wn 8 i fcxasnsffpftiiWB (Qi 02) si 
3ic^Tfiis4ic^anTUn»gi 8 oizasns. 

[0 16 0] 
»1 3] 



Ql Q2 


S4 


0 0 


0 0 0 0 


0 1 


10 0 0 


1 0 


110 0 


1 1 


0 111 



46 



* [0161] ±3Bira2Sgi 8orn ±aax-^WSi 

8 l*60«S4t±E»Tft«l(Q3 04 Q5)t^iD» 

n^o c©«ian&«H:, ->7hBi8 3T±eftT 

SI 4 2*6<D»*lfy MfcittRtt*. 
10 [0 16 2] ioT, »3 0Hlfi«fc*W-5fiTft;«f* 
k**0, 1, X«2(Dfi^^^#CDli«T ; -^^fl* 
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